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(57) Abstract: A laser beam machining method and a laser 
beam machining device capable of cutting a work without pro- 
ducing a fusing and a cracking out of a predetermined cutting 
line on the surface of the work, wherein a pulse laser beam (L) 
is radiated on the predetermined cut line (5) on the surface (3) 
of the work (1) under the conditions causing a multiple photon 
absorption and with a condensed point (P) aligned to the inside 
of the work (IX and a modified area is formed inside the work 
(1) along the predetermined cut line (5) by moving the con- 
densed point (P) along the predetermined cut line (5), whereby 
the work (1 ) can be cut with a rather small force by cracking the 
work (1) along the predetermined cut line (5) starting from the 
modified area and, because the pulse laser beam (1 ,) radiated 
is not almost absorbed onto the surface (3) of the work (1), the 
surface (3) is not fused even if the modified area is formed. 
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20 ZrtV— 1 X 1 0 8 (W/cm 2 ) Ullt&^idt^XU- V$£&3&t* 
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n&'i^ <tez>£o tM-e^, mizjvvx \s-v%<Dm%&(DmM#)&mmgt 
%*%<-tz>tm *) &o am* # y h m(D$m&*% iz$mx %%>z 

jLttmrnzm ^tawmijujufiwrnt uz> 0 v-^^tom^comn 

#3gBJ§l3^£ I/— tfiPX^Sfci:. sv\sxm& 1 //sWT©/^^ V— If 
l*-T 3 u — !f #M £n TOIfc©:^ £ © A^J 13^51>T I/— If 3fc^2> ZMMZti 
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(W/cm2) yL±tzi&%>£5\zJVVXls— if3te**3fc-TS^^i: N Mft^mz 

m««e>* # £ t mA<o-x # £ h ^xmb&o m.m.x * * h m<Dm$&&wi 

z.M<D\s— 1ffipx^Sl343^T. w-if^JOX^M^J: S^^SSeS** 
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ifM^Cl^-^/^-WlX 1 0 8 (W/cm2) J^_hfc:^S J:-5fc>vi/ 

> u-if mm $ tts > i'— if #©!» d ?g hm%LWL(D*% $ v 

Si^t lx— if jtelRfr £ tUMZ > VI/* u — If ft©li ») ?S UJlSiifc©;*: ^ £ £ 
£&X%2>o 

!£©*££ teWfrT ^ -5 tt5 - h&X%2>o ^nt 
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^Sy — 1 x 1 0 8 (W/cm2) J&Uifc&Si-JfcJWXl/— if3te*jfefc-r 

©rtfisfc-s-to-e-s^sfc* jjQjtftmmcDwm^^j >tj&oT/vwi/-f)fc 

£fc:£D> Jpx^^©^{3 1 ocd^K^*'^ b^^tu ioxMloort 

>fc»or^xMft«f©rt»fc:tw8[©afcH^^y h&mmgtu mQ-ets&.M:* 

*^l§tc^^V-if*nx^gtc«fc^{^ PD^5iSI^f f^©J§ggl£©*;£ 
£©A*tc«-3^T. $£D-£-5afc»*tf y hW©jS^i^c:©^:#^{3-r^fc«)t 

3 «fc 3 £ vi/x tf #©ifc^j£©ffiM£rt£t&3&K©:*:£ £ £ 
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sj-rs i^-if %mt. \s—*f?tm-fr e> ta^r^tb^^^i/^ i^-if %<om *> Mvm^. 

15 ^ 2rax^^ 

Mftjfc^ifr;* -b-Ts la^t/ <o/i;vx — ■ try^snxM^j fcflsa*-r scl 
£»k >fc»oTinx^ft4feort»fc**<oastfi^^5y b 

£ i/ — if ym & ffli* $ tu -s ; ^ — if d ^ u ®lWl(d*. % z & b 
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»©*£«* XUWi/;* V— 1f3te©ll^j*©ffl»W^tt5«©*S**»ttB bXl^ 
i^T^ H^a^^y hF^©i£{§S£mS©*££t-r3;i<£:#X-#3 

o 

M88R©:* # £ X tfffl*«a&iMfift©:* * 2 S S <fc -5 tc 

7^ b fcis«x *5^79^ im^mm® fc& v» x sii^i 

b fcfSttx & 5 *Hira««lRWftix^«5© ft* fc* v^xJBJfWSWb b 

±I3©-r-<X©^B^^su— 1ftjnx^g{cj;n«. K^^StfX^y h 
r^©SBM^li®iXt?>©X^ a^««£«J»r?;£"7-f >lct&oX^e«Jt:ff^b 

tttt i3£Jft b & v £ Jt^xScMM^^^ J: b fcirax^tfe^tBWtfSS £ 

bXV^V^©X. 30»T^^-f >©SBr&& 3&^©^£«J#bX V^o 
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xtf fc#r^©AI«f ftfcfc «■« if ft©^j£UDffcit&**. £ c h fc: efc *k 3c 

o _ 

k— If ^©>!)QX^^-v©X^|qJt:43^^ V— ^©l^jftOltJI,***. 3 ^ 
fcfcJiiK ^««*AI*^|q|fc:»oT^«t'5fc«l«^fi&-r*xSftfili*x 

^;1>7— ^Kfr 1 x 1 0 8 (W/cm2) WJtT-feoT>'Vl/^*@/{)S 1 /zs 

WT©^t\ i/-^©*^^inx^#j©rt^tc^-t>-BrTinx^^^ v 
©ft&fci&JHK#&5£j*U fr^> Jnx^^iicMM^n^k— 1f^©SDXM^ 

cft^cD^fEKi^s v— ifjnx^-^{± N ±e*i6Wfc«* k— -tfiox^sii 
I^^cdS* fcr <fc ») s JnxM^i©MCT&g&tJtv£3g££ -£5 ci < fro 
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?5v#mm, ft&iz&\,^xmMmmvfcmmx&zmMmmm^v ( ftffiki& 
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*mmiz&& u— !fsnx^*5v^x. xmrn^tem^ju ^miwrn^— 

tb?^vt>*mjj$m»<Dxmm m^itrnm) Rvttfatzm cmfcfn®) 
•rti*'i^ <x%% a iot, sax^i^oAim^m^/w^m^^— 

m i xg^u ix— v?t<Dm%&*m^nmn0mfr?5fa^&^xm i xs^*^ 
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7-WlxlO 8 (W/cm2) £l±T:&^X^)]'Xm& 1 /us^T £T 2> ^ £ 

dtitdj: d inx>(j*«i© ic ^ ^ > y ^ «j»]6sjKfiR$ o zoo*'?*? mmt 
±«i»ft*«©— WTf**o coi/— iffinx^at©iux*«R»iibT»±> 0tf*.« 

#jfe©«#wft£&*i**-£o 

15 ■: Jnx^fe«jfc:i^-'tf-3fc&»a4-rs*« ; *. i/-if^©^^t43ttS^— 

y-Wix i o 8 (w/em2> j^±-?rfe-=>-r^vi/Xili*s l^sWTi:-rsc:i: 

lz<k ^x»*ft©rtfflfc»SWa31««*^toacKli**^t-^ - t * t? # 

20 m#tt±fBafe»«**©— 0>jx-^So ci©ix— iffiox^©jpx^^t u-m. 

7-WlxlO 8 (W/cm2) jy > _h-cfeoT>'Vl'^i|SA s InsJSJLT^-TSCliltc: 
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%&*xmm z ^ & © ^s&jp^ fa £ £ t* % m^-nrnm^mcomnm 
-r & m^nma ommm t ©i^®^ e» u -v^myt^ £ x ©s§gt t. & s 

^;i7-^lxl0 8 (W/cm2) W±tc^^i;-5^i;vx if^fc^^-T 
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3?-T Sil^i:^ fattest J: Dffitt^ixfcffi^^ft*©^-^^**^ 
##gBj§^£p-if;&ax$|gj±. ^;vxifS^i>usWT©^^^— tf 

(OV—trnv—^&.-frl x 10 8 (W/cm 2 ) W±£&3 <fc 5 fc/^l/J* V—if 

£ft6>©:fc3Bi!)§*c«3 u-iffjnx^gfc: «fc*U£. ±fB*»Wt:#a v-UUax 
^&g&§!iav£^£2i*££ i:©^iM/— tflnx*\ jjnxft*i^j©i*igBfc::i3i^-?: 

Bl 1 tt*HJK&flSK:#S y-ifjpx^fet i^T v-iffinx^©jQX*r^© 
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m 3 &*9mMffi&&% v-if&nx^fc £ & v-ifiinx^cDipx^tJ©^ 
0 7 (±*«B^ t ^ 3 1/ — If j&ox^r & ic: £ & mj^S £?^y<? <D*l g £ 

15 iio it^mMmm^^M—^M^m^m 3 x.m^^f^m^nm.^i(Dm 
®ii te^mffi&miz&z u-*rimtt$k<?>m 4 x@tc^^§tipxM^©»f 
mi 2 \z*nffiMMizm z v -if m^nrnz £ & tow £ n& ^> y n > t? ^/n© 

013 \mmm&miz&kz v— if&nx^t^tts u— tf^sm^^ y ^ > 

014 \$.*mmm<Dn i u— if mtt&tz&m-z # s v-if&ox^ 

25 0 1 5l±*|li^^0^1^J^SU-1ftoX^^^«fc»©7D-5F- 
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m 1 6 \±^mmm<Dm i m&&k& u— vmusmz <t vwm vsmu^f— > 

o 

0 2 5 Itm 2 3 fc^-T3fc^i^*r^CDXXV-XXV^fc?&ofc»fM0T-$)So 

02 6 i±^^©^i&^j»*ji< ufc«-^i^.ttsEi2 3 izTjk-rytMM&ttn 

(DXXV-XXVm fc»rlJ0T:& 3 o 

0 2 7&Jft^©^S&^ft£££>£31< Lfc^{343(t^0 2 3^-T^^M 

0 2 8 l±#H;B&Btl£DffS 2^J(3#^^0ir^cD^ 1 JLU^-tBrnm^ ^ 
0 2 9{i^^?f^©m2^J^^K^ScD^2Xg^^TBEm^ : ?^^\ 
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030 ^mmmmom 2 zwmysmvm 3 Jim^m-r&mm^ 
032 \±*mMmm<Dm 2 w^^to^©^ 5 n^^tEti?>> ^ 

10 03 4i±Rig^©>'VV^V— 1f^^M*f-T^«ri;{3j;Dl^gP^^^ v^^ds 

tifeif > b £0 "C & 3 o 

03 5&0 3 3 ^-r-^-V^KDXXXV-XXXV^t&ofcffifM^T^So 

03 6{±03 4^-T-y->^CDXXXVI-XXXVIi^t3?&-pfcglf®07r$>?.o 

037 {i*^6£B^©^ 3 #1 1:« ^ v -if ijpx^jd <t Tov^vz wmmm 

15 ^iifcinxM»©^if^^-f'>t^&ofcgB^co™0x*^^o 

20 040 \£*mffiMm®m 3 m\z&zv-vm^mn<Dm^mj$m-r:$> o 

04 i\±*mmmm<Dm3Mtemz^HmmffiBiz<a%ti2> i/4^sts©^ 

042 \±*mmmM<Dn 3 00 t« £ 9 0 0 in&Mffii: ic^* n s 1 / 2 

25 04 3tt*HH^©^3^J^S V— IfAnX^^BftBj-r^fe^O^P— 5=- 



38 



WO 02/22301 



PCT/JP01/07954 



0 4 4 IttmffiMMom 3 #!!Jc:#S V— IfiUX^&fc: ± t) ^sr^^*-t S U 

-if ftftmrnztife*/ v =i > ^\(D^mmx^ s» 
045 (±#^»^©fg 3 rnz&z u—^m^mz j: t) jtsggKn^^-rs ix 

5 0 4 6 (±0 4 4 U 3 i/\(c;fc||»jg©|g 3#J(c#S I/— tf&px 

So 

El 4 7 (±04 5tr^-r^>U=i>^3i7Mc:^||Jfiyf^©^3^J^SP— -ifflnx 

10 So 

0 4 8 &4£gffiB&J£® & 4 #1 ic^ S 1/ — if 2wx«fECD«Eifr|(tJ*BI-c & S o 

0 4 9 (±0 4 4 fc^-r^> U 3 >^i/Mz^^Jfg?f^oB4^J^S ifiQX 

So 

15 050 ittmtimmon 5M&mzu—ifMttm&m^T*^y?x#y h 
05 1&05 o izm-rmm^^ ^ >±<Dii-uiz^xmmLt^m i mmx-$> 

So 

0 5 2 (±0 5 0 Izm-fWm^M^ J >tit^-rSLn-Lnt:?&oT-®»fUfc»f 
20 ®0-^$»So 

-5 

0 5 3 (±0 5 otc^^Kf^^-r >i:ii^-rsLin-Lin^?&oT«j»fbfc 

®f®0TfeSo 

0 5 4 {±0 5 0temTWm^7£^J>tm&TZLW-IJV\zfa^XWmVfcM 
25 0 5 5 (±0 5 0 UlT^-TlJQJlM^^Wm^^ << >Cffi^tMbfc?IS-e 

$>So 

39 



WO 02/22301 



PCT/JP01/07954 



0 5 6&*m^t&0&5W£&ZU—Vmj:ft&&m*T95y#X#y b 

So 

0 5 7i±0 5 6t^tl!PX»^4«»f^7'r>fct&oT-ei»rbfcSF®E!T 
0 5 9 {±0 5 8{C^-Tl^— lf3te©il^«3«k*#^IRJR3&SjKH-C^fiR$ixfc^ 

06 o{±0 5 8tzm^M£b*%umn®i<Dmftmu>x%m^tc.m&<Dm^ 
0 6 k±0 6 ofcw-ru— ^(Dmm^x^ift^mwmmxm^tir^ 
0 6 2<±0 5 8i^t-#i±!)/j^vvi?-©/vi/xv— - yyt%m^tcLM&(D]m 

0 6 3 {±0 6 2£^-ri"— if^fcOMM^cfeS^^ilSWMHT-^^nfc^ 

^ y y h ^tfijpx^jfeoKfM^-f^ -So 

0 6 4 i±0 6 0lZ7jkirm£. &/.h;*Vvt*7 — ^%^m^tzM^(Dlm 

0 6 5 {±0 6 4 izTTs-ris— vft<DmMiz&z&ifc^mm&WMT*mm2nfet7 

h^t?SQX^-#.^CD©fM0T-fe^o 

0 6 6 {±05 7izm-rwm^M^-( >tit^-rsLxvi-Lxvii3?&o-rtD»fb 

0 6 7 {±**6^sicD^ 5 #i * v -irmxmmommmmmx' & s 0 
0 6 8 \±*mmm(on 5 aikhs* ^m^u^mx. %.ti%±&ffi®w>® 
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&^-r0T-&3o 

0 8 1 &*mmmm<Dm smizmz u-mu^ & x>?^*> ?mm&mmzn 
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El 8 6 tt2M£MBJ&JB©^ 8 lx— ifJnxgit©^M^©ffe©0»J(D— 
ap^^'T^p y^0-£a&3o 

HI 8 7 l±#g^«*i©|g 8 Mlzmz V— if jbnx£«©^tt&HTO©£ £ £ffii© 
10 #J©— gg^-^^-r^n 

EI 8 8 fcfc#fyfeff#t©3l 8 #g izm 3 p — if l?a3MU<o±#$m&<D £ £> {cffeCD 
#]©— gp#£73*-r^P y ^0X&3o 

0 8 9 fcfc#||S&^©f!S 9 Mt^S V— if JjQX^^MV^-TiDXM^CDF'afiP 

15 i9 o&08 diz^T^^y^m^^mnt^^^y^^mm^tir^aJinm. 

0 9 2 J±#fl»«g©Si 9 i/— ifinx^^ffl VATinxM^cDF^gP 

20 t3^^^^M^?fM^tLfeinxM^ti©^e»fc#©^J©f4m0T$>So 

093 if^®*dfejM* s inx^#ioOTMSbxv\s^*^-r0-c 

42 



WO 02/22301 



PCT/JP01/079S4 



E96 &i&&mm<Dm 1 omk.&z> v—^ttm^m^-cm^Mmmon 
m 9 7 &m 9 6 tem^toJLttmm<Dffiftmwm-e$>Zo 

in 9 9 itm 9 8 fc^-rjpx»ftiKi©aj^»f®ia"c*So 

si oo i±^mmmmom i o^it^s ^x#&&^Tirax*f&&© 

^wjcaw-e*^ if^©^iS^^m{c^:^<-rsi:nhv>EQ©^ (n= 

2, 3, 4, '• - T'#3f£*£li&iK#£b5o £©Sfcfc^3te-?IRJKi:^ 

;Vl/*M©i§-Sv I/— !f3te03SflEt±l^— if ft©HI}fej&© ^<7-?&jSE ( 
W/cm 2 ) ^^.lilf— ^«7-&jg# 1 X 1 0 8 (W/cm*) JW±©^ft 

;v^^fet)cD^^;i/^— ) (v— -tf^cot:— a;**> hRfiBNKx'Vi'XlB) £ 
«fct)^e>n^o Sit, 3feM&<D4HK i^— tfft©^tti/— If3fe©*teto&©f| 

#§£jg (W/cm 2 ) T&i;3o 

£©<fc?##ft™iK£*Jfflir£:^ 

s i ~H 6 &m^xmwir So ei i & u— tf ioxcficDinx^% 1 (D^iEtfe 



43 



WO 02/22301 



PCT/JPOl/07954 



tK i2(±i i fcSsflrax^jfejfti i©n-n^{c?&ofe^f®Ei-^$)»)s Ei3fcti^ 

— if iPX^©iPX^«j 1 D . 0 4 ttia 3 t^-rflQX^igj 1 © 

IV-rv»fc:?&t>fcBfffiia-C» 0 5 iiS 3 izm-flm^M^m 1 ©v-vs^tc?& 

m 1 2 ra-TJ; a t-s iUXMMm 1 ©*® 3 t:(±tiDWr^^-f > 5 

ADXli. ^3te^«WR*»^D**flsTjPX«jfe«! 1 ©ftgin;z|fi^P££-;fc>-e-T b 
-tf»**ax^*4&lfcfi«S*bTaSc«««7*^-rSo &4b\ »Mi£fci:b 
-If }fcL &m?6 L © - i: & o 

Cixti!), ^3—05 (c^f J: a tafcK3l££ 7 ^»f^^^ <i> 5 lz%j-=> XJJU 

unmo i © rtgp fc© tLS „■ *mmm % u — tfjnx^^t± N snzc 
m« i if 3teL£nKifc« t «t *) &x&mw.m 
7 *j^fitrs©7?t±«tvNo m^nmm 1 fci/-^»*32a^^x^*«r 1 © 

1©M3 TfcfcU— if^L#l£^miK£*xfcU©-e. SaxM^^I 1 

inUtft* 1 ©1SD*rfc::l3MT\ ^0Wt-^©^t^ds$,^ fcsox^^j l fcfc^- 
©j&jfofcfelHin*©"^ ID 6 Ic^iT £5 tifc^atj/jN^^^T-Snx^^ 1 £l« 

n^t^t^o ctoT\ jpx?t^i©M3ic:^^iijn*^^-&s 

jt^£^£bTjpx^gi%#i!j*K irax?«Rift*s-ijOBf$na»&*c»So - 
fttt, -e?ilx.«Snx^-^©^^^VN^©^O^T-^^o AUbftteij&mnZ 
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2 %ta K> ?Z> t % o tife©-ofcfc. afc5t«***^fiR-TS d £ £ «t *) „ 

(1) ~ (3) A*afeSo 

*3teiS*-&t)«x ibfejafc^W-amiHS** 1 1X10 8 (WW) JiUlT-fro 
^W^iH^l^sJ^TOsfe^trM-r^o c©; VI/* «*!©;*:#£&, ^}fr?iJ&i& 

x?Wfc4&©rtfflfc:»thr n> 3nicJ;t)>5oxM^©rtgP^^^ 

s^M^ns. «#Ha&©±iR*i: mifixio 12 (w/cm^) 
25 & ^ ^ vtmwmmt. ^45® u—irmaJim^^^M (199 
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(A) iMttm.® : Is V 2 7 0 0 jum) 

(B) V-*? 

?tm : ^##l^-1fE!j7SNd:YAGV-1f 

: 1 0 6 4nm 
U— 1f3te^*y hBJr®^ : 3. 14xl0- 8 cm 2 

i^DagbM^: 10 0kHz 
: 3 Ons 
: Jfl^3< lmJ//'!;^ 
1^ — VytuaW : TEMoo 

(C) 

(D) toJiftMLWmW£ftZ>MU1$<D&W}Mm. : l 0 Omm/# 

m 7 HUbfaiiK©«g**^'-t-.^7 7tjfes:. pw— &mrz%> t>. 

{± 1 cd 1/ — if # <£ D 36pnj^U©fl» £ff£J&£ ttfe ^ 5 * * ( * 9 

££&3^&<D:*#£T'2d&o ^^©JRAT^"*-^— ^lilRft/S 1/ >X (C 
) O<g*tfl0 0^'.BPft (NA) #0. 80©f^5« — ^ 
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©e^LT-^-r^— *\zmytmis>x (c) oewsoig, mawn (na) #o 

. 5 5©iM5o tf— ^/W- #J&# 1 0 11 (W/cm2) m&fr btiQJLMM 
If »*iPX^jfe<fe. 1 JCj|R» LT«»M9 > T rtgplc^ 5> >^ ^ 9 

t<tat^7^^ tm^mm 1 3 ta® 2 1 tgisi u 111 izm-r & 

# si *q $ tt £ c t <t b j&s -r & m^r * & & o 
(2) ttmM#XM0mw*<Di*& 

\y—^%mmxMma (Mz-i^> VZ7XD&5 t^mmtw (o^mzm^ 
*^t)-^T. myt&iz&&z>n$f&m.& 1 xio 8 (w/ cm 2) wt^o^;^ 

z^xmrnrnzmmzftZo z\<Dmmiz& ^mxnm.mom^mmmmmmfi 
z^mmicDM&^ihvtzmmt^sztti-zgZo o£tu ma^ 
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p>«3fit?*So m^&&<D±mmt lt&> x i o 12 ( 

W/cm2) T&So /Vl>;*lgfcfc0!l*.fci! Ins— 2 0 0ns#$?i;bV^ 

(A) SDX2*fc«l : U n >r> i^n (Jp£ 3 5 0 ,unu 4 

(B) l/-1f 

SfclS : 1/ — If ®j^Nd:YAG 1/ —if 

: 1 0 6 4nm 
U—VjtbXtfy hmmm : 3 . 1 4 x 10 - 8 cm 2 

igs^i : Q^-r y^t^ 

SIDSU^SSfc : 1 0 0kHz 
7i;i/X*S : 3 Ons 
m^J : 2 0//J//VK* 
U— 1f3feS® : TEMoo 

(C) gUfeffll^X 

: 5 Ofg 
NA : 0 . 5 5 

(D) iDX^-^zyttff^^S^g^O^i&^S : 1 0 Omm/# 
<Z>* £ 2 tt 1 0 0 yam^Jg-e & 3 o 
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^5&3££^LTV^o > U ^ >^£©JSfrt# 5 0 jULra, 10 0 //m N 2 0 0// 
m x 5 0 0/im, 1 0 0 0 Mm(D^^iZ'D\ f \X±f3M^^:y^Vfto 

0!l*.fcfx Nd:YAG^-if©^«T-$>-S 1 0 6 4nm£;fc^T. ^ 'J n >St£<D 
Jpfr# 5 0 0 yUm^T©*§-£\ U n >^©ft^T-f± t'— If 8 0 %W_h^ 
jg-TZZttfifrfrZo M 1 2£*p;t-^ i ;n>'>:ii^ 1 lCDjp£i£3 5 0//mT*|. 

®fr£> 1 7 5 jum<DUfriZffi.$,$ti&o ^(Dm£i<DmM^l±, JP£ 2 0 0 /xmCO 

£ 3%fc * © -c < . mmssMmn,ifi^^m.m.iz <t u ntz z t 

mB6 6M (2 0 0 0^4^) (DM7 2M~f 7 31® r^zi&JVVX U- tf iZ 
&Z>i/Vn y (D floxfttt JHBfi j fcrf 3tt * tiT V > 3 „ 

^Sg^-jj-, ^CDi0tL75>si/i;r3>^^^©Mt*®{c:i!j»-r^c^fcJ:D. & 
^titJ^f^n^o ^Un>«>^^N©*®^*Mfc:^-rs^©S!lti(±e^{cm 

3©&, — M.mm&m&fc\sitffi&tiz^izmnfrz®}ti&mm.*zWi'£r, mm 
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&VZ>W.&&m& 1 x 1 0 8 (W/cm2) l£±-Cfr~DSVlXm& lnsfelTCD^T- 

ntw^M««^^5o nm&m(D±mm.£ lt^ mx&i xio 

12 (W/cm2) t$So ^)Vxmi£Mn£lnsUT&1fr£L<. lpsJ^T^^e* 

if^iDXW^^ft (1 9 9 7 if. OI10 5I~il 111© l"7 

xA h#v— if— i*f t i i. A*7 7 flS^o^igiiMj tfBm^tLTV>5 

b 

^^M^©Ml^J{C#^l^-1filPX^fC^^T^t--2>o 01 4\±Z\(DJ5 

fc^ffl-e tsi/ — tf Apx^s loo ©jmos^iin; & ^ o v — tf Anx^M l o 

ob\ if^L^^-r^u-— v%ui o i v— if^LotB^^^p^iii 
#*ngi5-r5fc«>t »f3te«i ioi v—yytmmmffi 102^ u 

a^nfc^-r^n-r ^^^7-103^ ^^P^f'^^7-1 0 

ftfc 1/— tf ^feL^^-T S*7fc« V >X 1 0 5 ^ffl v >x 1 0 5 T'S^^ 

ait v— vftL&mMzti&jjQ^Mm.yo ivmw$ixz>mm-£ 1 0 7 mw-s 
10 7^x$fi^fqjtz^i&^^^fc«)©xisx^-^ 1 0 9 mm-si 0 7£x 

ffi^rqJtfi3^^5YfS^|Rlk:^t!j^-y:5fc«)©YSb^^— 1 1 It. tttt^ 1 
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3t. -tL^HoCD^^-^ 1 0 9,111,11 3<D&W}&mm?%X^— Vftl 

fflffi ii5^ ^^ix?>o 

X(Y)fftX^-^10 9 (111) tiDX(Y)li^[qJiC^i&^^SCIi:tct t)ff 

x(y)^^^-^ 109 (ill) &&m^m<D-M£tez>o 

U— Wytmi 0 1&;WXV— ifft£^£«NdYAGl/— 1fT'&&o if 
0 llcm^&Z£&T!$%\s— "Ft UT. NdYV0 4 V— if^ 
Nd:YLF V -If -?>^ ^>^7T^ 71/- if # & 6 „ * ^ * * Mtt^&RUlQi&fgtt 
*J^J*t" Nd:YAG \s— tf . Nd:YVO 4 1/ — ifv Nd:YLF P — if £/g & © 

i>— if snx^g 1 0 0 1 0 7 t»^^nfc*px^^j 1 &rt 

^3te^<i:t)MW-rSfe»tc:W^fe^^-r^m^ffl«l 17^ ^-f^n 
^ y ^7 5; ^ - 1 0 3 Stf*^ l->X105i:ill CftfiU:£@eB£ ttfc ^Uftm 
(DiZ-AxyV 1 1 9 *m*.Z> 0 bT— A^7'J»^ 1 1 9 
XI 0 5 ^©Ffgfci^^P-r 5:^— 1 0 3#HB£*v?:v^o t-Axru 
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1 1 9i±. wmM&(om¥fr*ELmvny)®¥fr*&MTzffim&-m\sfr-D 
^wtuoitm® o° £*3<fc-5fcra£nT.v^o m^mtftu 1 1 7 

v— tfinx^g i o ot±£e>{3 s t— a^^-u 1 1 9^ ^-r^n-r^^^ 

7-10 3Ml^ffll/>Xl 0 5 ^|5lD^±{3i2S^tLfca^^l 2 125: 
XfmmU>X 1 2 3 *ffi7l2>o m&m? 121t LTte#J£tfCCD(charge- 
coupled device)* * ^jfi&% 0 Wm^fe^-i > 5 m^ts 3 UfeqT 

xrij>^ii9 ^siu 12 3 xm^tixmrnm^ i2it-g 

U-if ijnx^g l o 0 fcfc £ & t N flHftiK? 1 2. 1 m^r £ ft&tWfeT 5 — * & 
A^SHssHfe^— *jaygg& i 2 5 1. v-iftjnni^s 100 ^flc&iwsp-r 
i27ii, ^e-^ 1 29t, £fliix3o nm^-zmmm 1 2 5 « 
vxmmmytm in -e#g£ u/t ^^©j^a^gs 3 ±tz-&t? 

1 5*sZi&^^-^l 13 fcfc«fciK qT^cr>^«M3fc 

3 om^M^mom^—^ *m&Tz>o ^ oitr-^ 127c 
&£>*u ^sjflfsrc^^sjp&stu 1 2 9 tMe.nso dtucj;?) 

* ^E-* 12 9 £J£*®^#^£*13o 

fjjfiBl.O 2, ^ffl3fc^l 1 7X15^5^— S^WiiaJl 1 5'*:©JW-r5ii:fc:«fcD 
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m 1 1 5 £jawt\ xmmm&m i «atc«a ^-ifjox^ss 

s©v-if^te l i/— irate* i o i &g;g-r& (sioi), jp 

x^ftti i ©jp^&sjjfe-rso mzvmfemmmfmx.nmm i ©®£r^£^tc: 
m*ttmni<D z !ft#iqj©i£i&s£^-r3 (si 0 3) o etui, v— 
if ^ l com%& p *sjox^48j i ©ftgp m^nm.m i © 

^®3tHfcHTSi/— 1f3te L ©Igftjft&S^t Lfcirax^i#)l© Z ttj^i^CD 

finxM^ l * I'-ifinx^g l o o ©n«£ i o 7 t:<ft*-r*. ^ ux, m 
mmitmi i 7>?pf>RiM^^^^-ii-TjpxM^i^MB^^-s (si o 5> 0 

mm&ntzWffitt^* > 5 £^trtnix2Jfe*& 1 ©M5 3 121ti 

fcaS^TJMfc^—^JEM 12 5 fcfcilSgUSafc* 117 ©qT«3fc©^*Hfe 
®3tttttSJ;a^MT-^$«#t5 (SI 0 7)o 

£©8^5*— ^fet*^— ^fflfflSil 1 5f3^^n^o X^-S^JWl 1 5fci\ 
^©ffijft^— * UT Z tt*^— 1 1 3 £ Z $ft^|pl©^ft^-fr-g) (S 1 0 

9)0 cixt^tK mmmitmi 1 7©«©fi^ffi3t:ffitt 3o 

mm^-^mm^ 125 \±m@k^—<!? iz&^x, wm^fe^jy 5 ^^trsnx 
1 ©«m 3 ©s^unt^-* ^^-r -5 o c (D&^wm^-* \±±#&m 

ffil 2 7^1^-^ 1 2 9£3t£;h„ 1 2 9 fctt»r?j£^ 

-< > 5#?£©iS^:ffl^AsS^^tb^o 
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m 1 1 5tti©^»«7=-^fc:at3i^x ix— ifjfc l ©nftj& p &mjL.mk 
^i&^-e-^ (si l i) 0 

U— VftM 1 0 1 fr*> l^-lfft L 5^t^ U— if ft L £SDX*t 

i (omm 3 ©«j»r5^^-r > 5 Kutmrrso i/— if ft l ©^ift^ p \±moL 
%wm i ©rt»fctimLT^*©-£x mmmMmmtMJLnma 1 ©rtfiBt©* 

BRS^n^o «IWp?^-f >5fc»a X iXr-^ 1 0 9^ Y 

jBx^ftiortasfcjgjER-r* (si 13). ^ut, 36nx««i» i ftijDW^* 
^>f >5tit&^Tffl^s3i:{3cfc >k *wm-*z> (sii5) a c: 

SDxMti i ©rtSJtiteteMt p t^tts l zwrn^fe^'t 

>5lzmmVTUZo X 1 0 9-^ Y f-fl*^-^ 1 11 

m$it2>zklz£ & N *ftj& P fcUDBrR^-f >5 fca^T^Ifr^-frTV^o 

oTAPXM^ti 1 ^iUSC fci: J: t) s JfcS&ift/J^&^flnxM^ 1 *H0«fTS 
c£#-?:£3o ctvfcitK JaxM«L^fl©^®3fc:-®Bf^^-f >5^^,^tx 

fc5frfc«&«*L*»fl£3 - 1 & < m^nmrn 1 siaw-r * c gr s „ 

m imiz&tiiz. mjxmm 1 £#ft^M£®ci£«iMr^ojQ 
TMmm i ©rtS5ic*ft^ p ^-a-^-frx. if ft l ^-®»f^^^ > 
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^3inx*fgi$j^\ JESUIT ^^^^©^^M^TT^^Hfc^^^^ 
10 © £ 5 {3 m^^^ tfJfcEB £ *VT ^ £ tOXM^J id O ^ T I^T* & 3 o 

25 & 0 cint^ hocdu— tr^fcwi 5, 17, i 9^e.mi*^ttfcHo©v— if^ 
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-if %m is, 17^(0*1/ -if M±bQJLMm.w i omm 3 S> A^t 3 o V 

-if^l 9£>£>©V— if^&£DX*t#im©Kffi3fr£>A£f«o £;ft, 
^§&©v— imM£fl§v^©-£. v-lf^^Vi/^^-lf^tilt^T/^— *s/J> 

iR^^^-arSCt^Drfgh^So &*5> d©0im±=-o©l/— tf^aS 1 5 , 1 
7, 1 9iz£r)myt& P £7T2f£bTV^#. #3§BJ^ci;ft,fc|^t£n-r I/— if 

0 1 8 & l^— if ^^a^(c:i5ftS*:|©te^cD^ 1 #ltc^>5ftfc© l^-ifflnx 

>5£*&oT— 5!Jl3lBB^tLfcHo07'^-f^gP2 5 , 2 7, 2 9 ^MUX^ 
%>o -7\"{ftM : $2 5, 2 7, 2 9©#^lc;j3l>T[Hll^y£IBg£*i,fcl'— if^fe 

^2 3^^tts*r^ttfci/-if^^-o©^^ Mx.&mft&p l ) *mi&-tz, 
<D&m±. mm s ±x & ^ xwm^fe^ -i > 5 £ & # ft ^ ^ — tf ^ * ^ > 

[g§2#|] 

#fc> ^^]fie^©^2^Jlcov^Tifa0^-rSo ^©^{i^^ittM^©-©^ 

^2^Jtc#^«J»f^tt^ 014 ^-Tl^-ifiPX^B 1 0 OSOT 1 9. m 
2 0£^-r^ttfr£«J^£*L3o 01 9S7jf|a2 0tC*sif-^«l3O^TiaBJili-£o 

JtiTUS, C©^;^— h 3 3 ii s BESP^^^nS 1 ^^f-T^fi!l©®ibs 

56 



WO 02/22301 



PCT/JPOl/07954 



^IT^S, 3£DIU^3 9&. JBEmifl^^S 1 ©gEM^JEm^-W X 
73 7^£7T£fi&£*lT:fc!K $¥grr3lE]S§gB3 9<DmM£mfe(Dmm a (8 
IK) #Bf££2xTV^o fc:fe> 0 2Oli, JEfBfrP^iM 3 1 ©ftgfl 

tSp tDW2*^**fcfe*#3Mtt*m (Jd2«fc:feVvtl±x LiTaOa A 1 * 

&&Sffi«Jfc^«>:*^3 1) ©^fclKlR#tt^S"J^-r^ (S2 0 l)..*lRlR«tt 

l smat-rsv— "tfstewi o (s2 0 3) o ni2#i 

'fcfcWCfck aS**Sft&*l 0 6 4nm7!$.5/^^ (PW) S© TJAG U— if 
#3l^£*VTV^o 3 CD YAG Iffcfc, /W7©i?)ILlti(A s 2 0Hz TJ 

IfAG W&ttiJJStlSl/— if^L©^stfy h#fci\ 2 0//mSStfel.o 
}kiZs W&rttgittn<DB£ ZMfe-tZ (S2 0 5), WMMmt&<Dm$ ifim 

(L — L ©X*T®) z>e>©U-1f^ L ©Jfefej&©£tiJI iifeSg 
(S2 0 7)o U-if^fi L ©H^©^* B\ 
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d . mm p >x i o 5 x-mytzixtz v—vttt l a>mft^ q «t t> &tzjifr 
ttmtm (jEm^»>^^3 d ©smfr6^££3£&B-rs«fc5£&£o 

3"fc;b^ ^\y—V^fL(D%^^(DZm^-^l 13©^ 

BttR (-®BfM^^©JP^STJfe#f^) *%^LTlS^^ixSo ^<D^. X-Y-z 

(*mmmiz&^xte, xm^^-^i o 9, Ym^-^i 1 1 

mf z ffU^P-^ 1 1 3(^i:Da^^tiS) ±fcE«3:h,fc«B£1..0 7fc:2* 
10 bT«i7 3iy\i/-h 3 3tc:^^nfc«l»f^r*#3isi.^Kg-rs (S2 0 9) o W 

— tf^te l ©m*j^*s«j*fM*^»©*M±fctta"r s J:atz w^r-y 1 1 

3*WtT7t- *^li^*ffa (S2 1 1). MEM3teffil 1 

<ftu a^-^aaaspi 25^ jMMSiiMcat-svAT^ fiim/B^i 17^?, 

©^awftB&syeu ^T-^wssi 1 5^ffi^-ra 0 1 5 

mm.T—zmmm 1 2 s^cd^m^^^t. z ts^^-^ 1130 
20 mmmftu 117*6 mat £ tifcyt&wmttmttmomm ±izm& 

i^ffl^n 1 7*^m^ttfc^©7^-*^M^t>^^s>— if^L 
25 13)0 ^ci-^ii, wmMm.MUom^Rv^mmm^niiB^x^^ntziy-v ! 

ft L ©*^<Z)^{ifcR^^^ Z mx^—V 1 1 3 £l^-1f3fe L CD^W^lRl^ 
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mj3<att&&itx7 L —5?fflm® 1 1 z m^-v i i zcmimMt&ffl 

If % L ©&#jft©&(ftS#£tt Z $4^5^— ^ 113^ Is— if^fi L tD^fft^" 

S#^7t5 (S2 1 5) 0 
V— if# L ©^^©-^3if^#^-©I*lgl5^©BB«A 5 ^T-rSi:s 1/— tf*3te 

^-^ i o 9^tf y ftfix^—y ill (S2 17). yrycmi 

8 0H t3KgtfBEm^^^^3 1 ©ftg&fcrJPbfoa P #tt§-r3<fc5ki 
1 2 9T?8jtBgL&#£»>— *?Kl.ifimM?Sft2>ZL}zVztii2>o 

1^2 2t^^^^^<td^ jew*?* ^3 loomm l #Atj 

3o £©£5£. lalli&gp 3 9t:U— if^fc L *»«Bi***vftl^*7JU— .If^te L £ 
JH:ft-f 3££lc£»K — If^fc L z^[5lE&a5 3 9 Jc:A*f-r^ ©<&!»<♦ <3^}&st?^. 

b— 1f3te«l 0 lfr&Hilt^ftfci'-lfft L JBEm^^^^3 1©^ 
vimt& p ##girs £ 5 fcitft£-e- s £ ©ifctoa p \z&\±& v-*?yt l ©^ 

MSiis ^0»rM^^i:bT©EEm^e7 3iy\3 1 ©p^as^lt^^^ P 
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#*3 2 (ytmM&ttm izftLx, wMMm.um3 2<Dfrmz.v-*?% l ©m 

^ffi t^M-r^if^^ 3 2©s^iqi d iz^mt^xoiz. v-^tft l 
©j^ie* s ^±wmnm.uu 3 2 <t>&m&%m z fix u % „ 

if ^ l <dm&& z>^\±wffinm*m 3 2 ©^i&^fr ^t^m^ z^v? mm 9 

# L ©^2E«feSV>(±^J©f^M3 2©^j&Kt3^&bfcFM&^LT 
* ^ y * 9 #JfcJ?& £ tvTUv <Cfct&5o V-if 3fc L ©^3^S^ 
SV%i±W^^3 2©^l&^Jg^M<-rscii:fcJ:b. i2 6ld^^H^<fc 

v-if^s l ®7&&jjfa$>zMzwmttm.tiU3 2®&M?jfa, -ttet>%v 

^DMUM^ISC^WI&fMa$j3|43 2 (X Sfi^^-^^SVM± Y fftX^-^) 
©|qJ±%qjf&T-&£o 
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9 x mmtQMft wm5u±mm&b& t * t> mmnmMun, mm 
mm 9 4*^$nfc(ft«i?«j»r-rs (s 2 2 1 ) 0 

ftfctJKffj&^tm {&nmtt=-^3 1) i±, 1^->:7*;i/*;i/^3 5t&if ^tufc 
h 3 3 fcfi^p.*ixfcttJiT?taBf$IBfc:Sa*n*o tfJBr^Sfciu 

JaflE-— h*;i/3 6 (J¥BEgP*T). ^JPJE-— h*;i/3 6^1t)^-fr^fc 
8~i3 2 tiV^Tttx IhISS^P 3 9 ©®^&#BfeLTt^3o 

gs-rsHm^w 73 7 fcfltjfc-rsffia.iciRgi?-* ^^3 4^fi^t±-tvN 

<o #3 4<£#$tf 5Mr/H7f>y73 7 tCj&g& L < 

Kil^y* 3 4tc^gS^SfiEm7 ; >'WX^y7*3 7 (MSjH^i^a 1 ) .* 
Rf?t§o WS\f?v>73 4{c^t-S£E^/WX^^^3 7 (JEE*3fcdP»> 
:^3 1) &i!R«F$-&3£ % 03 0ti^^ns«ta^ h 3 3 ©Xffi 

7*3 7t^rj55-rsfi[g^nfiE^-H;i/3 6*^»$*s 0 . 

Mm-- 3 6 #r> xAi'- h 3 3 ©XMfc^ig LTfr ^fcME-- h*^ 
3 6§«t5^ »>3t/\V— h3 3*s^BfSi:^{cin£E^-K;i/3 6tc£ 
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3 4St>*SDJE— — K;i/3 6 £«>:n;v>— h 3 3 i^fettixS^lfllfc^ft^^So 
-^3 4 SViDJE— — h*^ 3 6 ^> fl*t£ixfcJES7VW 

10 >y^3 7{±?R5I^^y^3 4K:I!R*fbTV^^CD-C^ 03 2i3^$n^J;^(C N >j7 

d— mw&rn^x, j3r>^7— %m3 b ismzm*). awk^tixm. 

%\3-*rv# 3 ^DK^UTV^ffim^-f ;^y:73 7 i:, e^/N^— K3 3fc 
«Jf ^Tl^SBEmf^^^S 1 (OT) ^*-<^>Ji^— ^Lt V^o & 

£f£o c©£?£, wmMM.HmzMLXU^'ft^^^^iilz^ ^ *9 
20 y * ffiftt 9 #JfcfiB2 tit V> ^W^gP^lc^jiS^ b £ -#T> Z^vf WSk 9 £ 

£©£51-. ^20flfc:l3VvCfck *3fefflV>Xl 0 tK I'— tf^lO 

3 1) (DftgMz&wtz z^tzmyt-tzz-tx', myt&iz&tfzu—yft l © 
3fc^tt^©rt^fc43»s*^stf^©5e^©^^'J^^^^^ 
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mm?imi&zMo m&i<ntz#^v?mn9(D&wtexftmmm 

m®x®mR^mmz%mm&ttn*wmirz>z}iifiT'gz><> 

^^^3 i) &wm-t2><Dx, mf%£ntz?^y?Mm9(DtfLW.fcxy6Mm&tt 
n*mm£. j ®mirzz£ifix%2>o 
i;*^ sp>e--k^3 e&m^xyt:m&&ttu (mmm^^3 i) fcu&* 

« C fc <fc »K- * 5 3> * #l«6 9 4*^6jSl<D^»36FIqIfc:?ero TW^M 
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D — Jf^S ff a C £ * s tr # £ o 

fcwtfciu ±i£ Lactate. E&ftffi 7 y*flttft9) ©Bfig*sv— if ft L fc: 

;i;m£pg£tv&&©-t:-i±&^o u-*?ytm i o i h vzmm^ 

K^v—VtXM (fs) v-if) £ffl^*£fc-c s 

*fls&*ifl§ it^7 9 *^*i 9 £3§££-£& c ^ & < jte583att*r»*tiDWf"r s ii 

£^ i/— tfiox^g l o o z ftfi;*^-^ l l 3&&m$itz>z:£ 
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Ifo^-V 1 0 9&Z>- Y mx^-itl 1 l*&W)T2>£5teVT^2>&. dtl 

^t^<x SPEE-— h*;i/3 6izxr>mmm^^^3 l^wmLtc^z, wmfr 

15 ; fcl/— : lf3te«l 0 1 £<DffilZ)s— 0 l-sCDMD^^^J-rSJ:^^^ 

25 ^ittV^o 
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ytmM l &ttn*w*)ik< xouwm^->i^^ 
^ ^ ? ^ <DtiLn^xttm&&tt&&mmizwigi-?z> zt&xg %><> 

g fcT3fc»31tt»»ft «fc D -JUatH £ £ £ ifiX % 2> . 
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k 5 -< r □ -t * Yb ^n^-r 3 c £ &x § z> o 

• *«JWT 3 £ # RltBT & Z> o 
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5 U— If *©**^Zf ^©^©^t^ffc^ftS 9 5 y ^ £iM£-frT*atM 
&1fiftmk l &ttn(Dto&lztiLWirZ «fc -5 fc ^-*F*#**£ *v3 £ i:T-. ^l*/& 

t3 *5tt£ i^— ^*©^^;i/^— ?Bft*«*38jatt»»©3fe^wa«« b < i±*^& 

ifit p S o * fcs ^ -V^E > >* * y ^ tc <fc 5 >ytzt£ UT. . S/ > 

^M^©^ilcK?Jh©fcs&©?S^^7KAs^t^l)s Wmotm-CCD 

fcV>o tefc. *IBWK«S3te^tt»»©«I»f^afc*v^T«:x ±3(&bfc < };5£ 
* 5-- v * A* !f * fc J; S^SaMJPXfc-c'jeriS* *i>5 fc *2»tt«»*^ 
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it^7>^ * je^ss ^-s c t a 5 Rif g a & d x ^j*^ * ^ * * ©tern fc*^ 

^££mfctfixTV^3£as*?i;b^o £©£5^ #Kftj&£^— ifft©ft$fl£ 
[^3011] 

AnxM^fcv-if^^MSJ-rsdiifccfct). flnx^team^Jis 
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(B) tf 

: ^^fclz-lfSfriSNcUYAGl'-- !f 
: 1 0 6 4rum 
U—yytXtfy hflflHSt : 3 . 14xlO"W 

fl*D3EU««aft : 1 0 0kHz 
^)\/^Wi : 3 0ns 
tfcS±» : tB*< lmJ//t;i/^ 
W-t'^SSI : TEMoo 

(C) ^fflV>X 

mm : 5 ofg 

NA: 0. 5 5 

V— if3te»*fc*t"*"<SaffiMK : 6 0M— fe>h 

(D) iOXM^^tt»^tbS«g^©^i&3^JS : 1 0 0mm/# 

E3 3i±^>:r^i©¥m©»£iibfeig-e&tK E3 4&y->yjv2<D¥- 
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W3o -?bT> S3 5i±03 3 (C^"r^>r;H ©XXXV-XXXVlfcfci&ofcBr 
I»l)!]l:iLfc0t*fe5. 03 6 {±03 4 fc^f -fr > 7fr 2 ©XXXVI- 

5 xxxvi$lfc:»ofcWfB*«s;fl«jfc^bfcia"e*So iraxM^-e&stf^x^ 

x;\2 1 1 ©ftgflfcr^y h 9 0 &ffl£jA3*vrt>3. 

HI 3 5 t3^-TJ;^t-^W^l/— if^^iS^ii^©*^ y hx- 

10 {S.it^n-CV>S^i:^^UTi/N2)o — 03 6 t^tcfcdC^^U— tfft* 5 
. P3iii^©^^ 1 /VI/* © S/ a y h -C?f^^ tb5 ^ v y <J7 ^ Tjf y h 9 0 ©^fi£& 
^©^■|oIt:^:#<^e>^v%o S£#fe*t&3;£|n]©^\y^;^y h 9 0© 
imfck. lf>r;i>i©##i^:r;i/2«fcD*£<ftoxi^o 

x TO^^-f >5tit&ofe^^^^^9^^tiTV^So 0 3 7fci\ /VP 
20 1f^^Mf^bTB^^^fc^7y^^9^^UT^,^So ^7 5/^^-^9 0 

5 fci&rb fct? ^ v ZW&S mtffct* Z- k.i£~€s*'£>o — 13 8l±, /VI/ X V 
-if 3te©®»«3fc©^lRl%«I»f^.5^ > 5 tmZLmtXJVUX I/— If^^MSJ 
25 bT?F^^^^fc^^y^^9^bTV^So 9 OCDOTFM 

5>f >5©;&ft©^»i£$£i$/j\£M©Tv # ; ?y#m&v*: : fcTfc?2>(DVimz 
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zz^ypmwmi&jimt, m3 8 t^t^s^ *) *i$sf] 7 y ^ 
*j*<&D-r#£^ iDi»t^^«if^7 >r > 5 tm fc«j»f -r £ d 

^3 9 Cities U~^3fe<0«P3(H3teEP*3E-r«|R©SII!lb*|qlfc^^ 
^ * y h 9 0 ©7f3fi£#{£M.£ tu c cD^Iq] fc^.fc-tfi£ii?*B*ti8 £ ^ * ^ y 
^ ^ y h 9 0 *mf&T- 15. iots 1 J^gMfrPJ*©.!* R<g}fe£ b fc 1^ —If 

*fc(±^«la©«^©^/S#b©«^©^T-^So fPi$M\? < 

^lnJ©if^^ffiM^Jt3^^<-e^^v>o £^T> *|Q6^«lfcI^V>TJ±fl|R45 
1 ©^fcbg-£ix&^o 

am^©ira© a t»m^(pj©^m*5*a^fi?j{c^§ <*rs£fcfcowt\ * 
^ zmmom&X'mw vtz&, mmmmmm^mm^mhmnx % rati© c ^ 
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o 

5 ,si4 kim-fm lmizmz U— ifanx^* ioo £or>mj&&%$»&temw?z> 

X. o 

10 ^P3^IS^giJ2 0 1«\ E14 lfc^tJ:a*l/4t««2 0 7 £^t?o 1/ 

4 msm 2 o ntjjfcM e *^x. & ^ £ iz «t d *&rc«#©;f*R4s£fli«s-c & § 0 

o 

jox^few i tzmmmyapv u-v^L^mnr^m^ u—vxu 1 o 1 ^ 

20 l/4»fifi*aatS,t5fcs «R»fi&S2 0 1iil/4t«fe2 0 7®^ 

9 0"-S|ggMKfl|2 0 3li s 04 2{3^-r£5&l/2$fcgt£2 0 5 £^tfo 
25 l/28ft«2 0 5«±itttiH3te©AS*3fct:»UTia3£-r*<B3te*o < *ifcg«-C 
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LP 2 t^^o 9 o° mmmm^2 o 3&, mnmmm^2 o i*^iu«^^i/ 

-if #L<D{|Bfc£ 9 0° £tt|H]fc£-££^§1§i\ 1/2M«2 0 5£lx— ifftL 
©^f^tffiH^-frSi&^^-rSo 9 0° UtesiM 2 0 3 (i. fttHM! 

5 OT2 o ifr%mM£nfcu—vm J (Dmft*M&£ j £te^^ i/2®mm 

2 0 5*ls— if}fcL©}fcg&^ (-T^^t-s l/-m/!) s l/2tlS2 0 5£ifi 
^W^OW y^^-1 0 3«U 9 0° 0^11^2 0 3T*iil3fe£9 0° tdtt 

®mmm$n5U±z ti^ ^ if #l#a*t u v -if ^Lffl^ift© iri t & 9 

io o° ^^^J;^tiaS^tbTv^o if2rax^g2 o ot± N *tSi& l o 7© 
2 1 3^0^. -So Xr- ^MflfSBl 1 5 i±. X^-^ 109, 111, 113©^ 
Ujfcs i4 0Mi4 3»Ts *^E^ScDB3^Jt#^V— ifjnn:^ 

1 1 ^t*i±ei i 5 tz^-r^ l^J^isictr^^o 

«R*P©SP 2 0 1 (C £ D > U— if lOliff) tliW^ tl^it^^ LP © 
V-ifft L ©3f R^£TO-r3 (S 1 2 1 ) 0 W Fimmffiffi2 0 1 fc=:fc^T 1/ 

20 ««&©:£{^e£^&£^££?K Bfa<D<tP3*©ffiRii5te ep £*-r& 

1/ -if 3fc L £f# 3 d ^T* ^ 3 o 

£-f . Anx^^j l & y $to5|qj£*&^T;&nxt-&©T% v— if^t l ©1iH<a 

% EP ^^rffiROSfft^JPX^^ 1 © Y Jpft^fafcM^fcWB^^-l' > 5 

cD^iRiii— m-rs^a^^gis-r^ (si2 3)„ zm±, ei^r-^2r3$ 
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Ytt#i&fc$&oTirax**&«3 1 ^ox-rscD-^ 9 o ° ®mmffiffi2 0 3 

V— tf* L <D^£lPl££*&V'v<fc-5&ii$S£'r3 (S12 5)oO|D, 1/ 
2 iftSK* lx— if* L CD*E&^tcffig;§r-fr3iWfr£-r So 
U-if*^ 1 0 lfr£> l/-if* L ^^i^^Ts V— If* L £ft]X*«M» 1 
5 CD*® 3 CD Y !W^|Dlfc|ET/fc^0»f^^5 > 5 fciBIt?- So 13 4 4 tij&OX*^ 
$UCD¥®0X&So U— tf* L CDlfRfii* EP CDlfR^^-TStt^jbPXM^ 
Sfeo^DSr?^^ >5fc*&3«fc-5fcbXx mittflMfelfcV'— tf*L 
#«f2*L&o V-if* L <Dm%& P {iiDXM^lCDrtgPtC{4BbTV%SCD 

xn *iMM«««iinxM*«j i cDF^fccD^j^frbSo mm^^y^ > 5 £ 

10 ?& -5 <fc "5 Y ftlp^-^ 1 1 1 &5|£»£*T> »HISB.a«tjl*«l'»r?^^-f > 

^ebx x 109 U— if* l *m<z>wm^fe^j > 

{cSQX^^lcD^lcffM-rSo ciax&SiDM-r £fr£>JHfcr=&«) 
15 BrM^.-f .> 5 »c»oXj&nx*rfe«i 1 nftmtmm!tmffl*&Mf&rz (s l 2 
; 7 )o ift^fS* LP ©v— if* L &;&nx2«M& 1 CUStS^lix EI 4 
5t:*tiak:*^o T&fc>*K tf*LCDfij|l(g*LPCDlqI^*siPX^% 
1 (DWm=?fe^<< > 5 fcr?&-5 J:?^ if* L j&sfloxM^l 1 fciMf^ixSo 
&fc N 9 0° |sMgSiSSfiP2 0 3fc£!K 1/2SSS2 0 5 (04 2) 
20 if* L ©*tt±fcE«£-er3S&f£*-r3o *f(Wii«&SB2 0 lfr 

Z&MZntzls— if* L CDlfI*£9 0 o 75£»EHE**SSWS*-rs'(Sl 2 9) 0 
U-if*3§U 0 1 A»6> V-if* L £|g££i*rX, I/— if* L £flnx*r 
^1CD*®3CD X ffi^|qIt:5EVfc«JWf^^-f V5CMS*-rSo m4 6tiJlD 
XM^lCD^®0X-$>So l^-if* L CD«R{i* EP ^-ntncDftttlCD^ 

25 irj^px^^j i cd-#tcd x mjfatmvfrwmtt^J > 5 ^i&a £ ? £ 

bXs iBTttmm 1 1: V-if* L ifimMistiZo u-if* L cd**^ p max 
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ffM^ti-So tym^fe^"i >5lZfco £z>tz X ffi^^— VI 0 9 £^a&£-t»rT. 

mm&Mmw.^wm^^ -f > 5 £ a ninxM^fe i ©f*i3tsfc:7F^t-£o 
s (s 1 3 i ) 0 isra^ lp ©u— l ^iDiMii i titiatr** 

^ 1 £-£J9?f-rs (S13 3), ^nti^ iPX^^l §i/';3>fvy7ic: 

I^lfciix /WXIs— 1f3fe L ©WRfgift EP ^-r^H^StflO^riai* 5 
W?^7^f V 5 <ta t btv SWX Is— Ifife L «^fLTV\§. C 

©fc#>^ v ZTJ&y h ©ttWH^^ •> 5 ©;&iS©^fckJfc«W*& < &3© 

#t^5o £©«fc5C^3m?&^y^^£iW^fc^^£3©^ iox 
ttJMfe 1 ©DQXX tr- h* £ fa±£ -frS c £ # £> o * fcx V a y b B$ fcJEafiiSf 

So cn^©^jmi±^^SSB^t-5^4^JT-^|5iaT-$)So 
[fg4#I] 

*|^(6^©^4^Jtc:ov%Tm3^Jfc©fflB*tp^fc:IJSI§-rSo ^4 8i±d© 
I/— if»DX^g3 0 0©*RR&B!f£®-efe3o I/— 1ffiOX^{13 0 0 ©titdSSR© 
5*>. BI4 0fc^-r»3«lfcl^S^— lfJJ0X||it2 0 0©^^*t|5l-^lc 
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u/— ?fspx^a 3 o o Kites m 3 mo 9 o ° laigsi^ 203 e>nxv> 

&0 4 3{C7jVrg§3#Ifc6l£V— tfiDX^SCD^^y^Sl 0 lfrb^^vT'S 

1 2 3©iftf^-r^>o ^4^ju:{±9 o° mmmmnz 0 3 nxv^v^ 

Xrs»7S12-3t> ^ff^S 1 2 7 ©tt^ff t>tl^o £ ^ ^T-cDH&f^lC 
<fc»K ^40!ltc*5V^ i fe^3^fc^fc:iJDXM^ 1 'fcfcEl 4 4 fc^f £ o WJOX 
^JiSo ^r-^Wl 1 5*s0|fc;*y— S>2 13^90° £ttH]ij£ 

£-a-3»£«o 1 3©|Blfet:J;D*ax^#jlliX-Y5p 

^UT. ^v7Sl 2 7 h|el«{3, I/— if )feL^iOXMtl 1 t^J^T^ £ 
*K ^^Mt^if^^^ > 5 IC^TjtaX**^ 1 ©rtSfl^®!*!!! 
S^*B^t-^.o g^t-. 7S13 3 ^HiUifc: LTia^MMVd 1 £t2J»r 

u jnx^^% i u 3 >^ » nz^-iij-r £ o 
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©ISft^T^Ox W«f®0¥ffite#SKfc<5o C*xk:o^-C0 5 0-0 5 

^^^y h^lt^^#<^bfcm^©ioxM^^l©¥ME|-e$)So 05 l 
{±0 5 0©«Wf^7->f >5±©LI-IJlc:?&o-CiaJWfbfcWf®iaT?**o 05 2 
. 05 3. 0 5 4t±^*L^n0 5 OCUDWf^^-f > 5 tm&.? 3LII-LII, 

Lni-Lnr, Liv-Livc^T^BrbfcBrmST&So £;it£©02>£#fr£ £ 
^7y^^'^9 0iis*m5k> ^7-^Xf'yl9 0O^I^O 

naxtt&m i ©«JBf©»a**ii <w» jbnxswfc* l ©lajsra 4 3 ©ma 

&jig<te2><D-CWmW4 3<D¥m&&te<teZo ZhlzMVX, 05 613^ 

< (m%-\Z 2 0 /zmttf) flM-f & fc> *5 s> h 9 0 

tfclrgfr^p^ypxtfy h9 0 ©TOr^^'f >©#ftfr£t*tv;fc;S^©]£i£)* 
D£«JT*t3o .tot, 05 .k-SJc^DBp?^^ >5fcl&ofcinx«- 

©«Sr©*&-£#J»r® 4 3 ©¥*I44£lnJ±£« - £o 

SDXM^ UT * ^ y ^ * 7^ y h jasffifi tc /J\ $ T £ £ hlmJ^MmiKDWM # 
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0, NAO. 8Oi^^7^X*^0^l$ft> i^fflV>X©fi$5 0 
5 s NAO. 5 5©^©^y^X^ h©*#££>)fc'J^ <&So ^— ^ 

ft©/iy-;&s|^DT-&3£££jfti*-r3o £©£?£> I/— 1f3te0^»7— 

io o ^^i:^^^^^*"^ b©-xra&/j^< mm-c&Zo 

/J^<ft!WT?**. Itx ^fflV>X©HPlS*/J^<-r5Cfc-^V— 1f3fc© 
^y^X#y>©^ftJfl|K:^V>T. 0®^VAT^€»tite^-r^o 05 8 

. c:©^— if^L©MM^^S^^iKiR^lEH^^ttfe^^ ^^x^^v h 
9 O©$rM0-e&3o — ^ 0 6 Otr^^Jiis 0 5 8 tzft-tW*. D^VnMP 
^©^Ml/>x^v^T^;^x^-1f^L^rtgp^*^^^LTV^s^ax^^^ 

25 l©»fM0T*$)So 0 6 lfc*. d©U— -tf^L©MSfC:«t-S#^ : fl!RlR* s MHT! 
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h 9 0O«wJ±SJ*4 1 (DMJLttM.® 1 ©P^^lpJhiS^-r^^lp]©^^^ 

(S^h^i|Sw^/Jv$ <T-t. ztht>(D^-&%*g <i-2>£#^y?x#y b 9 0 

I/— if^©^y— < UT<^£©T-^4 1©®^&I3 5 813^^4 1 
^J^ttfe^^**'* h 9 0<DMWmX'&Z> o 059^6 3 ©tfcigtfr £,BJ3 
15 *i*<) h 9 0©^h^i|ilw©^£4s£< 

if^L© / TOtC^§#^D^JR^BT-^J5g^^*:^ vv^^^y h 9 0©il 
20 m-Xi$>%o 0 5 9 1:06 5©J±ic2>?>^z>?>ctaic. iMl/>X©HPt^ 
^< (/J^<) biPOb-if^©7W-^/J^< C*:^<) tNSfcv ^y^* 
h 9 0©ffi^h-^iJiw©^^/J\^< Um-Z^&o 

£ & o t ^ 2, ««?fe^-r«ti 4 i tfmftap&vx ©N-ifffcisje* fit^s 
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tr— A © & & < x *jfi»* 6 < & 3 fctfc o T3iJ* #<ST 

«^7#yb©taiis «««tfD«r©«§e©S#. «JWf®fc^»a^JHtt©SflE 

»f*«t?tv fro. «iwfB© 3 Pffitt* s «fcv>iSDBf*"rsjifc* r qriia:*;So £fcx asc 
tawf^^-f > 5 tit^s-iaw^^'f >©^i^i^»ffflii^^fqi©^^ - 

20 ©;frft£7F^-r£^y^X*y h 9 0©^^^ <n. ^c*5x EI6 6&EI 
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— tfJPX^fi4 0 0©ttW&»/&Ett?fc3 o l/— tf*PX^g4 0 OfCo^T. ® 1 
St©ND(neutral density)^ -i £ N -f ;t/# £ if 3fcLO^W^^f b 

fc«fc?>s l^-1f3t«l 0 l*€,ffl^$nfcU--'lf3feL<0^r7-*H«S-rSo 
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rn*-^ £ <t d mffi-f z z £ # * o i/ -im«J» i o 2 si * a p -if 

#L©71 17 _ ©HQs £ ft-cft Jtm® TftK ft SffiE fc-CS«©-C*fiK^7-W 
g5gU4 0 «±BWibfc/^»7— Oittjlttx I/— !TAnxtg*<Dl*ft£ 

*#fft*TJttW-ra±»«Wtf 1 2 7 S:*-#- F^ft^T^-C^i^ftA 

10 1^403 *Mffl-rz v >xmmm%mu 4 0 5 *m%. 5. 

1/ >XS«4 0 3 iiM 1/ >X 1 0 5 a, 10 5b. 1 0 5 c ^th 
6ft3CJ$-rS3a$fc4 0 7^ ft^;L3o *Mfeffil/>;* 10 5 a£^tr}te^© 

mam, m^mu>x 1 0 5 b^tsyt^omam. mytmuyxi 0 5 eft 

15 i$M4 0 .5# £©^fc2£3v%-c3d*K4 0 7 ft'iate*.**ci:fcJ; Ik IK 
10 5a, 105 bs 1 0 5 c £m3©lft#MU>X£ V— if 

2> o 

V ^XjBStfWI* 4 0 3 fcJ&tfttt &*u3il3te# U >X©$tl± 3 MtRS^^ 

0 5 b. 1 0 5 coat.^tb^ft^-T^^ftA^-r^3i:l3«J:D. HTfefflW 
U— !f#QXigg 4 0 0 ©«g^ 10 7 £&s m.%m U>X1.0 5a~10 5c 
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5 0 6 8 (±^©JffllgP 12 7 ©— #1©— gfcfr£*vr Xn y ^ & o 

sui 2 7{±, ^s^4 i k mmmmzm®* 1 3svh^^sp4 iss 

7 v -If ft© ;i «7 - ©* £ £ -^Kyteffl v >Xfr£$s%&%k om Pi*©* * £ 
^A^^n^o £©0yfc::fcv^y:. i§Pifc©*^££ifi^A;tr-r£ttfc> t) 
10 fflU>X10 5ax 10 5K 1 0 5c©l>^fr£31^-r&A:*> t: LT% «fcV>o 

zom&s 127 izmytmis^x 1 o 5a, iosk io5c. 

i:©ffliii§^tT-7;i/0-^J-e*5o £©#J-r:*{±x llP8c©*fcB:£teteffl 

l/>X10 5a N 1 0 5K 10 5c©^fcoV^ ^*i£> &^tfft^©PlP 

— iffto^y— ©^^^is^^n^o -^©nici*. ^-r^m©/^-^!! 

20 pmit©m^fc>*t J:0^**i*gScKX*y b©-^#^£*i3o 

„ ;sy-#l. 2 4x10 11 (W/W) T*> iPft^O. 5 5 © i: £ Ici^ffc 
£ft&afcSf;^y h©^i£l 2 0//mlffe^o ^©ffiBIM^©^— ^ii, 09* 

25 if^l#igfl4 1 1 fc/iy— ©*§£;&£^P^©*#£#A:ft£ft3^fc£ 
*K ^mM^4 1 l{*fflPM^fB«S^4 1 3fr£>£*vS>©*#£i:l^lMfi©M 
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fc$S&U ^©m^tt^l - *^©?*— 1 2 9£££3o iixfci^ 
i 2 9 <D-xg$mmn&<D*Lg$<D&}i-ei&i&& 

l*&HH^^fiU4 1 5^3t?,n^o ®ffef^fft»4 1 5fcfc. Ctf^m©-^-** 
tK ^E— * 1 2 9 fclteafeJtastfy h£DH^%^^tb^o <fc^T> V— 

io My— ©*£££@«U P§pf&©*^££^£-r3££%-£^&o £©*§ 
(W/cm 2 ) tB^baPfttfO. 5 5 ©£#£?£*£;* Ko^m 

15 PftfcO . 8 JiStb/^-^ 1 - 1 9 x 1 0 1 1 (W/cm 2 ) ©fc^t^$ 

^ afcK;* ©^-&& so /dmtfc 

20 ff do 

Xr-yrsi 1 1^ iiaTfSttliUfcidfcMy-RWBIP*©^:^**^* 

©7i>7— tt^y-aflisaj4 oicADtttt^nSo A^ftfciipgfc©^ 1 -*^ 

S-SWt. iiP&fcfc U>XMfcmm®M&4 0 5 ^btl/>XS»4 0 3 
fcm®l 2 7©^i1fe^BP4 1 1 (EJ68) tiX^^ttSo ^i!), 
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^ 0 u — l ©Has* id x d joxm^ i © eass * ti * &mmm x # a> 

{± £ © 1/ — tfflPX^* 5 0 0 ©m^l^-C S o V — VM^mU 5 0 0 ©flf j£ 

s*© 5 067 izyjk-tm 5 v-if iox^« 400 omtmrn h m— 

V— iffinx^*5 0 0J±^ ^T7— Wffl5f»4 0 1 Wi'O'f y*^— 1 0 3 

fc©ng©v— tf3feL©^tti±tifcr-A3i^r^/'5>^5 o i#ias£*L-rv>&o t: 

-Ax^V^SO li±Wqr*7!*bs K-AxW>^5 0 ItiDU 
4 0 3©f^t3t)l- lo©i^l/>Xl 0 5 £ii5o 

i/— tfinx^© 500 ©a&fe#*& 5 $i© ifjnx^Bottf^iiaj&s j^i±s 
T> zftfcowcBWl-rSo 2 7i*tr-A^x/^>^5 o l fc^ 

$Lft\zim.2nx^2>o 0 7 2{±C©0^*#BSl/TV%^o ±WW12 7C 
MPjgt©^S*#A**tbSC2i.t:«J:Ds 1 2 7 liK-Ax^;r/ 

t££&3o C^I7 3Mi7 4^V>T^t5o 

H'7 3«U K-Ax^/ry^5 0 l^iag^ftTV^V^-^lftft/Sl'^'X 



88 



WO 02/22301 



PCT/JPOl/07954 



;l>^5 0 l3b*SS*nT^S«^-<DJ(i3teffll'>Xl 0 5 ££31/— 1f3feL©* 
;1>^5 0 l#I2§£*iTV>fcv>m^©ifl#flll/>Xl 0 5^ttJ^OiP 

o 

io oo ®mimm<D o & 5 «;rt«is 6 mK.&z> v—^m^womwrnn t m 

if;toi$gg6 o oi±> tr— a^=^x^>^*5 o i©ftt>?){3 s ^v^p-^ 

,^^7-103 1/ >X 1 0 5 £©BS©1/— 1f3teL©^±£!KD&& D 

6 0 l#iaS£tlTV^o SD^S^D 6 0 1 Cl 

is ^i/>xi o somMmtMffi-t&o mmwi\) 6 o'-i«:iip««ttp*R©^-«i 

T*££o V-1fJnX^g6 0 Oii«G^^D 6 0 1 ©SD®*§$ 

ffcH»& T&mZ®. t) ftJ« 6 0 34fi§, D MM 6 0 3 H^flcflflUffi 

1 2 7fc£Df&HW$iV5o 

T-fe^o l/-1fiDX&»6 0 0}±X^^tifc^P^©^^^t«t3V\-C*[^^D 
6 0 i©WP©:*g£&&*.*£fcfc«fc!K Mi^>X10 5©W$&S©8i'h 

>xi o s*^t5%^®mai&*'hz <uzxofcm$bir%zh&-e%2>o - 

25 ft£^7 6&7J07 7£fflV^T6&BJf*£o 

i7 6li x ^^t)i)SfB«^ni:v>^l^^©^fflV>X 1 0 513 £3 1/- 
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1f5teL©^S^-rBITftSo — ^ 0 7 7fc^ SCHgiRD 6 0 1#I3S£*lTI> 

IFBB7 7*it«"rntf^iP*J:-5t:s *peRD*»B«**fCV>3Q:V>»&©«*ffl- 
1/>X1 0 5*^tr3te^*©PIP**aePK:**"*^ »3fc|-C»IIPft#'.b£< 

^mmmom 5 7«©ase«*iiwit-*. is 7 8 i**£j&BjiR 

£tt*JIWl 2 7tt^»7-H«R»4 1 7»WffiMW«IB«S4 1 3^fi§ 0 ffl 

o u— *fjnx^B©«W^#t±#— WfcJ; D -WHBfcfii 4 17 fcafcR** 
y h©^fM©\f^^X^1-So afeS^^'y h©TH£te\ jmJLnMMKDW-iS^WM. 

d©X^fcJ:D. ^7— 3B^«P4 1 7l±fflHH«fBtt 
1 3*&i©^feWl5tf©^fc»*^S/t»7--*3«RU *©>tr7— © 
lig|SgP4 0 lt33£3o iot, £©/t!7— ©*#£fcHtt£ftfc 

i,-ifanx&ire v— ifanx-ra £ £ D -» ffi^©^Ji£©afcM*# y h 

i79 li^SSJf^© U— tfAQX^g©ffe©^^t:M^.e>tLS^MfflIgl5 1 
2 7 ©^n >^0-e^5c £##J»ai 12 7 &0en&aft&4 1 9;ftU*fflB8Wfll 
§E«SB4 13*ii5. 0 7 8©SB#J£fi&3;£Jis >1T7--Ctt*t < HPgfc# 

sjR$tis:^$)S. ffiNnfffiii«4 i3tii, 07 otz^-r^-* 

1 9l3&H*tfy b©mm©if^A*-r^o C*itc«fci>* IPtl^4 1 9 
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0 1 xtiitGKiK 5 «!HW» 6 0 3tH.o i^t, fcW«s£*i 
ES^-&;Li:#Wt£i:&3o ciO^P^©*^©^-*^^ 1 2 9£&3££ 

•5 o 

iso \±*nffi&m<D v—*? anxitgg© £ ^ t#o^ff^j t^^. £> tt^^M 

ifBia54 1 Z*MtL2>o 0 7 8^7Jt|2I7 9 ©fljfcHft£;&f;fc> /^-XTJ^P 
^©M^^^ttS^^T-^So ^HH^s3«gP4 1 3tli, 06 9©/l7- 
^TjfpiPifc©^^^©^^©^— ^#^#>l3l«£*iTV^6 I/— ifSDX 
«*©*f^#H:^-#- KVfc J: D MMtRSB 4 2 1 fct&KXtf* >O0rS®^ 
^XTJtS, £*Lfc:«fc!K MMiRSP4 2 lliv fflHHflMB«f»4 1 3 ;i ©->}" 

w—vyt—jr&rtv—mmu* o i t&^ft&o "— ^ ®^£ttfc*&©i§p$t 

(D ^_^ (iv> X^^MIfgp4 0 5. tr-AaidpX^>^5 0 lXlitt^t 
1 2 9£fc$2l£>*U ^7-&7Jc|lPg&©*££#^£n3o 



91 



WO 02/22301 



PCT/JPOl/07954 



[118 #|] 

;vv;^-1fft©iKD3gbJl^fc£f (Hz) , JPX^tJOXttl^^— vx\± 
YffiX^— ^©^fijjtft^v (mm/sec) ^f^o £ft£>©;*^— ¥<D&M)Mg.i± 

io yi;i/Xi^--tf^©*^offi?t^i&o^JK©-^$.^o u-if ft© 1 

n=f/v 
p=l/n 

J: oTs ix-^©^DagUjl^©^:^^S^;vx i/-if5fe©*^ 
^©ffi^^»J^S©^#^©5^6l>^< ^^^^^^li^-rW. Ky^p 

20 ^j»n^ti)S-c^§o ^tJiguji^^f (Hz) ^^§<-r^^ 

^•■p^^— ^©^ttj^S^v (mm/sec) */J\£ < "fS £ tfc X t) „ ITy^p^:^ 

£<$mr?f£3o ^D?ib^«^f (Hz) ^/h^<-rs^t-^^^— 

(Dmmm&^v (mm/sec) < t5 £ tlC £ *K ^ S>7-p£:*# < #J»"C £ 

So 

25 h£3T% K y f pi:^®f?£7 ^ > 5 ^iRlt:^^ S ^ 7 ^ ^ 7^ ^ h©^ 

atommtms l-ias 3 m^-thm 08 i~gj8 ^hjetB 
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W^^-f>5 t?&oTiax^#i^©F«3gpi3if^t3^^n-cv%^o 08 2 
10 teoXiPX?t^oi^ei5icaglfi«jK:^^tvTV^o 

i8 l££*U£s ^^y^«J»9A»««Jf : ?^>r>5Ct&o-C3iaibTV'»ft!V% 

ifipx»T«fcinxj*jfe«i<z>liDBPfxs*ff--5»&x JdiM^©^> k u >^ 
§ii:ft5 0 Bl8 2SlfBI8-3fcJ:ixH!N *5 y ^^9 jPtaJWrM^ >5 \z 
15 £©"?:. * 5 V **t*9 bfoOOXM^© 

^&^£dtPi&^b<;*ft-?:^5©-^ yytomMtzx v&yti^m. 

b9 0©^m©fcf£o##*§<&3i:> flp3^#te«»FFJfe^-<>fc 
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Ui$fcgt©*£ ^/^l/Xl/— 1f}fe©^fo&©ffiMi$^8&^©;*:£2 ^si^-r 

^xtr-yfp^^otiiJ;^ flnxMi^KJfokfcv— if 
jfjnx#ortg£:&3o 

^W-ifSDX^Bl 0 0 fc#i&£j&£4M>fc0 1 4£JBVvtBfcflB«o V-lfrft 
Ml 0 l&QX-f y^V— if-C**o B84tt> U— !f3te«l 0 l\Zffi?Lt>1xZ> 

Bl*nfc^-5 1, 53*:; ^7-5 1 fc^ 5-53 ii©BfcBW*LfcV 
_ -tfg£H5 5 £:> 1/— if^ER5 5 t3Sbj^©A#£Snx-£©J;&$i5 7> V— if$£ 
H5 5 £5.5—5 1 k©BBt:Sa^HfcQ^'f 9 tliS. V— IfJg 

• Jt 5 5 CD^t±^>Jx.«Nd:YAG-e & £ □ 

QX-f 9 LT^ffii§©»^£^ < bfctfJTCJ&jBW 5 7 ZBfe 

X±?tv — if *£R 5 5 \z to 7L % Z. £ £ «fc D n V — "IfUBR 5 5 ©Sfcfl^ £fjif5£lS 



94 



WO 02/22301 



PCT/JP01/07954 



^$ts„ u— vytuftWUi o 22>$©(g^s (mfcm^swi'*©^ 

1 ©i¥IHT*$)?)o 

;i^^v-1f^©^^©ffiM^i&©pift^SI®^SCt2yT?^So YW 

ted; if jfc©^^©ffl^W^» : ©.^*H«t-*3 fc**"C#So 

^tLe»©x^-^©^i&^©^i±^^-^M»l 1 5t:J;D^^tiSo 
Xf-«1 1 5H:3ift»i«i#®©-«ii:'Si*o ^©Hg&fciu U— IfJinx 
^©©afW^T'i^BJ-TS^WJW 1 2 7 K^£J3^T3&ft©:*: 

iSA^I@®i-r^ £ £ iz £ t) . I/— If ^©IKftj&© Wl$^I&©3£ft£l)igB 

mwiz^v-vm^mm^mm^ 1 2 7&. m lmt&z u-ifirax 

^ \s-4?i)ti^mw<D±fci&ifflffi 127 ©-#]©— flj^^-r^p * zm-e&Zo 
±mm%t> 1 3 7 tewmmn-® 141. 143 H«f&««s 145 
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*ffiXZo mmnffii 4 lfcfcfcs ^te©»b$Bbjra«©:*:££;KL 
ycxr-i/ 10 9, 1 1 l©=i£I&j£K©:*£25{> s A*£4%£o 

gggH?gff£B 1 4 lt±±i£bfc:i£ (n=f/v, p= 1/n) £*U/B bTI$ D-&-59feK^ 

1 2 9H15o CfbfciDx 1 2 9tU±X*$nfcM«3R©^:tf* 

c cDmm?—? i±w&fti&® i 4 5 iz^m^n^o ^mam 143c 

#E£b^-* 1 2 9^5o £ftfc:<fc^ 1 2 9fclialcIii©Ht** 

15 Bgflttt* & 14 1 l±5S; (n=ffv, p =1 /n) bt^I^* » h H©8g$££ 

^b-tv^#&©£3£bT& <tv> 0 iiJitiilf^^t^T 1 - 
s;io9, ill <D&mm&.hmm:x*y bmom&tofm^fsbssivit^ 

^u«»^t^M^T-^ 1 0 9, 1 1 loiiisc^t^^te 

20 gpi 4 llc7db^nsc:hfc:«J:t)> mm$fBlA 1 (±±fB^-^©*^6>- 

i^DaibTO^^t^^H^b^T 1 -^©^!!;^©^^^^^^ 
bT&J;^* Mt, ^©Sf»M©^**ftH3ebllD*b«IHB[©**' 
25 ^^ar^iibT'fe.tVNo c*v'fe©»^-*Klt«IHB.l 4 lfcfcvvt-tafcbfcS;-** 
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1 2 9 t^^-frl.fc«)OBl^T^o 

12 8 6 \±m 8 •ffot#^ ^ tt^^wjw 127 <D^.om<o-n^7r^rx2 * 
zm-z&Zo ±#sm& 1 2 7 t±ji8&&^#gB 1 4 7 £^x.3o i^-ifsox^g 
©*fe#i±*-#- f £ d Js$$tf£l?& 1 4 7 tin d £-3 afeHx * * h m© 

. cuts z<DE&®jz£i;£.&zitto®m&& : &$&t?*o z<DM~e&xr—s> 

©^ttjBftfcfcHJrCifcSo HS$tfSS2¥SB 1 4 7ttW**lfc5«— Wlf:#* 

-r ^tc-r^ii:^-e^^o d cp^^©^ $ £ (07 s -* fctfe r: * • 1 2 9 tci^&ti 
> ^©W&gt©;*:^* 5 *^*^ 

H8 7tt»8«|fc:ii^6ix*^«£iW»aiSl 2 7 ©2 £ fc:fl!l©0|J©--£ls#£*^-r 
;7'D * ^®T*£&o £WJ« 127 li^gF^su 149 &mz.z 0 ±mhmm 
20 ici^b^-d&Rx^y MiB©ffiai©^.s*i«fiaE«irap 149 tcx^ftSo - 

©A*££ D3»SE*ifffl 149 {±±BB^^-^^at UT N ^©^©^C§ 
-^fc^o j£g£ig|?&l 4 9 I±il$nfcr-^^^T-^JW 1 1 5 

£#T-££o ^©X^-^ft^©*^©^-***^— * 1 2 9££3££ft 
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0 8 8 \±m8MlzffiZ. t>M±fo%mU 1 2 7 fcffe©#l©-gfl#£^-r 

ro^E^So »jwi 2 7 \±u^^mwu 1 5 l^m^o 0 8 

6M0 8 7©«^i:S^S^ii. MD^bTO^23:^^-^Kr^©M^ 

5 ltA^-rso ffl.fr-&t>-&mnffi i 5 i{±±bb^?— 

m^to^tH^l 5 1 ^nfcr-^ ^ WJW 1 0 2mJ t ^ 

10 r-yill 115 £313 o I/— If 10 2 teijlJI £ nfe^ t) >E LTO 

CU— 1f3t«l 0 l£sifii5-T£o Xf-^SUa! 1 1 5I± 

Chicot). I^D^atRx^^ hP^o^Si^mM©^:§^ti-r^ch7^T-#5 
is o «#&iifc«^^bjg»ft^^ 

$/U=i>^niyNT*fc^o Sg8$|£:j3^T\ EI 1 5 £^11 10>J{C#S I/— tfjpx 
^tl^ifcXTy/Sl.O l-Xf^/Sl 1 l*T*©«i#^ffOo 
20 7ts/7S1 1 IfT-ff^^n^^MiS^^y h 

8 8 fcr^-T^WJ^IgB 12 7 fcA^-f 3o 

El s^-rmi^jt^si^-lfSnx^^^fci^^^r si 13 
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gcomm^ xmx^—v io9> y$4x^— ^ 1 1 i©^ibi£j£©*t£©ii 

mz&Q, h©i§itWt§5o mTMrnaKDMi*^ 

[3§90>J] 

■imtmmoym 9#j&v m^.nm.mzmm^M v-^%<dimzmm.%^<dx 

10 mk<o&Mmmzfa £ ^> v>t * ^ * ^ ra&#g£g&iiB -r £ 0 ® 8 9 ^iuss 
mm<Dm9Miz%k2>)s— vmttmzm^-am^M^ i ©^igpt-o©^^^ 

,-o^^^^^9^^^3ov^t^:MB^■r^o £-f. ^^^u- *f:fc 
"Lomit^im^nmm i © i*igB©ra 2 1 ttmz.^t> u to^:? > 5 13 

J; t>> ^ ^ vy 9 ( 9 A) ifiWm^m^ -i > 5 iQX*«fei» 1 © 

20 PH&9 (9B) *s^0ir^^'f>5 t?&-pTJnx*r^l©figP©M3ftj«afc: 

fcffcBTSo SSlXtt^y* 9 I* 3 . ^7^^i^9A^?)IjS2 I^IrU 9 
?y#mM9A (9B) iPS*5y'*««69B (9A) #ft> ^7«y^«i9B^ 
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m±(D &?izm9 m {3 £ nf«ifc© * ^ y * 9 &3&a-r s - £ £ ?> *ox 

^9B^©^lc^^^^^9C^fifet-^o V-if^OA*r^[qJ^e> 

\tm 9 2 tc^R-r j: a cjtax^ i <z>jp-^3£r isi fc'ifiSE-r * 3& i^i «= * -eowr s - £ 

iz?^v?mm9B*mm-tZo xmmiznvim^i^^miz^^^^mm9 
Gktzxmz ti&#7>v?mu9 Mtmizmsz tiz'wxu—y 
^L^ic^^tLfc^^y^^9i3j:t)^ca J ^tvSo zniz&t), gk\zmi& 

^n^^7!y^^9^1^-{C^■r^^h* s T•#^V^o dftfcttbTx At*® 

mzmf&$ft&?5y#mn9*i%-izmi&-tzz:h&-z%z> 0 
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Mijfa*&.mz bTS^t ^ ^ y 9 A£ff^-r 3 ©-?& # 0 

v^x^ bfc^, tf^ic-ovM: &mm<Dz ttfii £<, 

##iM^©Jg 9 i/-ifirax^«(± N 014 t^-rni 1 fcitfiis 
ifJnx^Bi 0 0 £l^til©1i/&£bwSo mQMizjs^xzmx^—it 113 

Alfi (SIM 3) {C3&V^g3l^jiV>f4*t:Big5bfel3. mfr<DS&*fr<Dtii.miz 

ngi5(33v^®9 3j&vm9 4 *m\,^xmwr2> 0 *mffimm<Dm9mxi±buji 

if 3feL©^^P^JnxM^t» 1 ©*IM 3 bT U IT 3 o E 

9 4 fc^-f <fc-5f3, Zi^r-y§Ml/>Xl 0 5 £|pJttTz;i£f&;*-fr3 £ 

mmx&z) o £^>t\ i^— tf^Lt^-r^snxM^i©®*f^^#jtbTz 
Mix ^- ^ ^-htj;^ tu^nm.^ i ©jp^iq] t: * ft s m^j&p 

©ffiS*M»-rsdfcA«"C#«o o^t), ^^P©iax^^icD^^fSj{c: 
^ltsma©{4g^M3 2>^,Snx?t^l©|^gp^T©i^g| (Nz) 
£©SEH£ (Nz) £±iBJB$r* (N) T'l^-rs C iitj; t)|#e,tL}fc^«fg (z) £ 
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|gl#jT*t&t8Lfc4-5^ ijSr-^^ltXf-^WSl 1 5#Z$fl| 

5 Tn v-if ^lcd^^p**® 3 t&gir s ct a 13 1/— *f spxg» i &mmz 

tiX^Z* *tc, ±WJW1 2 714. ESI 9 3&7J?|3 9 4^BJbfc^i&M (z 

10 ^tlli4^U3>H7^y\-?:$)^o 

Xr^7Sl 0 114S1 5t^-ril^J©^rS'7Sl 0 1 hmtX&2> 0 & 

fcstcuT, m^ttm.® i © z w^iqi©^M (z) &*fcrr.* (s 1 0 3 )„ - 
n{4. i/-if^ l ©m^ p m^nmrn 1 ©rt«£<ft«s--a-sfc«>t^ flnx 
15 ■ jmfc*i-©*M 3 fcOT-r* u~if* l ©Kt3tejfe*«*fc ufcspx^-^ 1 © 
z fi!i^iRi©^ifra-e^>^o o^d. sqxm^^j 1 ©JP^iqi^*5i4s^^^ p 

©&ff#*fc££*b3o *3tejfe P ©-tfeS{4JPX^»l©j?^. MSf^flt 

T&^-rso ^^sfeB^T i4 jpx^^ 1 ©rtgp©ra^j£i3«^ p 

^•&afeto©^lMfi©^-^^*M3{t3ai3^^ P £{&§£*&*:#>© 

7rf7Sl 0 5RXJ^^^y S 1 0 7(413 1 5 £^-T0 7* S 1 

0 5M^rf7'Sl 0 7 fcHlTCfcSo Xr^/Sl 0 7 7?ttJf ^ft&fflU&T* 
25 -^l±Xr-^Wl 1 5{cM?.tv2)o 7r-S?Wl 1 514. d©^u&^ 

— ^^stix z fft*^-^ 1 1 3£ z w^id]©^«j^^s (si o 9) 0 em 
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1 3©d©&S£:fc^T\ tvwu—Vft L (Dm%& P }i*ffi3 Iz{(lW-?Z>z 

-f > 5 ^-atfJOXM^ 1 ©M 3 (Dfo-XmWr—Z ftWiWirZo c ©ife^M^ 
5 • ^— *\±±fc®m%H 1 2 7£^M/r^E-* 1 2 9 t^l^tbs CltUcJ:^-* 1 

2 9 fcWr^e^-f > 5M3£©i£^:i®^^^^^o 

12 7 Izlt^/sbX^y 7S103 T-^^tbfc^ l^I&S©^— # 
#A;b£*VT:fc*K £©jf£t&M©^— ##X^-^M|S|g|5 1 1 5 K^ttSo X 
^— ^ftJMS 1 1 BJi^CD^l&ao^-^tlS^VMrx «f3fe L ©lfe:)fej& P 

io ^m^nmm 1 ©ft^&s&st^ z fix^-^ 1 ntj: djoxm^ i & 

Z&ltfjfat^l&^S (Sl 1 Do ClCDI*I^©<4«{±iDXM*tH©*fflft7£-e 

m^-fe^J >Siz%to J:at:2rax^r^i©ra^tc^f 3 (si 1 3) 0 
15 ^s^iiinx**^ l © © o . mMttfc iz&fo £ ti & o 

ft L ©lfcftj& P ttmttsmn 1 ©F^S5©^M3ft3£i:^2>{fi:«t-s z Wjx^- 
5>1 1 3££»)}!jnxM»l£ z ^fat^ifr^-fra (Sl 1 5)o * 

tv7si i3 ^ito £ x^xm^Mmm 1 ©rtsi5^^«s^^ff^-rs (s 
20 i n), ^(D^^y'x^tmmimmm^m^MM.^icom^om.msnmz 

mfeKi. jnx^^i^^oif^^^>5{3?&o-rft»f^3fc^J:t). 2rax*r 

ML®}l*Wm-fZ> (S119)o CixtcfcD. iJQX^m fc^Unv^yirfci 
25 *^ife?f^©^9^1©^&*^^'r^o B9^JK:J:n{faScK^^:AIJ^rat: 
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ft^t, c©<ta^«^ *iaii0K*©«tafc:a«t©afeK««* 

0 9 7 i±m 9 6 C^T#0X2t^ 1 <DUfrmwm-t:$> Zo >7 =5 y&W$, 9 J&Wl 

utv^c ^ v 2 mm 9 1 ©jp^fofc&VAT/p^©^©^ 

09 8 t±i3 9 6 tmm^mmmomi omuimzis— ifiox^sfcjswt 
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MmZti1t*5y#m&9ttt5tia3Ltt&tol'<Dim i El'Z&2>o M9 8 Izmir? 

m^(o^(D'&M^ i o^m ixmm) 3K^ffcg£ii^LTfiM£nfc&©-£ 
5 \±m9^\zmirm^nMmi<D^mmm^^o p^ypm^-frmmsmiz 

J£t&£;h/r^3©T\ Sm^R-tZ^^y? 9 li±Sl®3 3Z.«>6©;ft£tk:?!Bi 
lT3o £oTs ^0W^5-f >5i3?&^fciiJft;m®3JC:£C^-r^©-<:% SDX 

io ±§-g\ y 9 3 fd-fiKBfifc-r * ^ m^nma 1 ©wtc&^-c 

^9 1 tiipi^ft* 1 0*1 3 StfS® 2 1 #|£fltc:jfeg«* -^3 C £ 13 <fc d , tin 

U ^7S/^9 l©g^#tilDx.-tA^^^^ 1 y^9 1 £i&K2i*T#7irr 
15 ^9>*'1W*9 i:^®3©ffi«l*5JtaRa*JR^^ OT3{fflllc::fclA 

at-^ s®^ff ^ y *«cts 9 &&&& & 9 #a® 3 t'^^n 

5o d ©£:#>. ?=>y?mW,9^<D%®<D5>¥Ai£B%t&0;M3lzm,tU *® 
3©^y^>^©JSICShfttU g0Wr*»&iflK<fcSo 
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<2> o 

m i o oi±m9 6 tmm^mmmmcDm i 04g£«s v— i«ioi#$s4jsM 

-TX^fql©^ ^ y^f«9tt, ^VP* l/— tf^L©^^^:SnX^«l^ 1 ©JP 
^;£ft£:fc^Tl^©^#©OT£?>M (7J»ffl) 3fr6»V^fi«fcW«Sl/t: 
JBfifcSftfe*©"?**. Ytt#fa©*7y*«8t9tt* IKftj&£iP#-©^ 

^•fj-r^o X$fi#|6]©^7 y^*£9 tY$4#ft©^7>y^^9as£:&tc2j0j: 
YW^[rI©^7^^M^9 t^t^M^tl). fiSS-TSIBBr-ete^s' 

#«**9 #ss-rs©-c. xttj&ia©tiDW®fcY«i^ift©-w«tm2:5fe»ft«fc < * 

WiW?^ y 9 ©{4gtY«J^lDi© tr 7 y 9ffi& 9 ©teat 

x$ft^t«]©^ 7 * 9 ^t^Yfa^tqj©^ 7 y 9 (Do ?>mzm 
mztiz?^ y 9 * sfefcj&ss *i& m 9 £ b *ot (ami) 

*7 y?mM9 «fc?)*)OT2 HMfc7&Jfrr*fc* Xf4^lqF©TOMi:YW^iqi© 

«j®fM^ #tt3£-r siim t & s »m ic*v\t. «fc?&fifc£ * 7 y ^ m 9 ^ 
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m%izmm$nz'V)sx\s-vfti.iPftizmf£2frfe?^y#mi$i9 t £ wisest 

5 Tr£&^ 0 

-+f7feL©m#£U^©-?: N tl5 * 9 y 9 fc^fiftf 

io w.-ta8n3 bfcj:5tN ^mmmmom 1 o aim «tn^ jpx^%<D^^^iqi 

.... yt&(DGLW%:MZ.z>ZL tiz^D^ fipx^fefcjsciibfc^— ifinaiTVRrmfc^So 

15 bfc^ «afi4»iW^b^^i. m^cD c £ &mz. * fc> 

lf7fefcouTl&0Jb*:#s ^^lx— if3feC:ov>Tt)^!©3i:z>s^^.So 
*fSS©&6©Sg 1 O0OC«* i/— IfiOX^gti. S 1 4 I'^-TH lfllfcfRS v 

— ifjnx^gi o o tmm<DMf&%: lt^Zo m i omiz&^xzmx^— v 1 

20 £J;!k ^Jx«> *7fe^P*iPxM^l©j¥^(^^43V^xJP^©^©tta 

£J:ot£k ^n&©n»^ur-if*©ift^ia*inx^^*©rt«fc 

25 -rs^-s^^ffl v >x 105 ^inxM^ 1 ©JS<fr#faa£«iir3^#fc 
3©T% finxM^i©JP^i^fc*{tSiDxm^Jl©^aS{iffi^^»* 
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m-f%o c©ijSf-^statx7-«i 1 5^z$4x^-i> 1 1 3 

^^M3lC{5i«-r^Zffi^^-^ 1 1 3 0&at*5V^T> l/-if3fcL©^ 
©JP^ftt&tt&SPXMiMfcJ 1 ©flb©*S*H$^»Jfi©— m~(:%>2>o W^—* 

^w^i 271^ ^9 3^1^0 9 mmahtcfemm. (z) ©^— 
127. x^— stmmmi 1 ssvzixr-^ 1 i 3^ctb. mv>xi 

0 5 13 J: Difc^nfc^x i/-1f^©m^©ffiM{^nx^^ 1 ©jp<z>.©« 
^3 »f jnx^K&tf m 1 5 f^-rfg 1 d»Jfcl5 tf*nx^©7 p— ^ 

- h £M^Ts&fE"r£o Ua^-MM^J 1 £3/ V P > £ xAT'$»5o 

Xf«)/7S1 0 lt±Ell SC^lfJOXTfrSl 0 1 £NCT-&3o # 
H15 izm-rm 1 #1©*^ y7S103 iilTOfc LT< 2lDX2t^ 1 ©JP£ 

KDZmHfa(D&W)& (z) £&5£-rS (SI 0 3)o -tU±s t/'-rlf iflfi L" ©JfBte 

& p ^Mx^ l ©rt®fcflHB3**fc«frfc> inxMm^i l ©^® 3 fc^m 
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^(qjo^M (z) fcfc. spxM^i©iP^(^ii-*?^^to^r^©fflM^ 

tjjs©^-#©-#iT*&£o m^gjft p ©isisi±spx^r^ i©@^s m 

Xr>y7Sl 0 5M^r^7 , Sl 0 1\5M 1 5^1"^ lWXr'y/S 1 
0 SMXr^/Sl 0 7 hlSI^-r^So Xrf7"Sl 0 7-?r^£ftfciU&^ 

— ^{±s irax^-^ i © z ia^i^t^ttstoffi^t-^ttfi©^— ^"^fe^>o 

c ©^^-^ UT Z ip|l|X^-^ 1 1 3 £ Z ffc^©f£I!j£« (S 1 0 

9)o d*UC«fc*K gSSUffi^l 1 TO^TOI^ilStlftit^o Z «b 
yi 1 3 ©£©&«£:& Wt. if^te L ©IPBfe^ P fttI3 t 

tDBff^'f > 5 £^*rj!jnx*r^$r 1 ©Mi 3 ©SfcfcB^— * <fc«jrra«»- - 
©S£^li^-^{±^»BP 12 7 ^btt-.^ 12 9 £3t£*W ^titJ: 

-i^JMS 115 <ic©^i&fi^-^ If ft L ©*ftj£ P mn 

jLttma 1 ©^tfeSfitfts z f&*^-^ 113 J; bm^Mma 1 £ z 
7?j|q]t^I&£-fr& (si 1 Do 

7rf7Sl 1 SJklfXy^yyS 1 15 8:131 5C^r>y7Sl 1 3M 
7r>y/Sl 1 5 JiPI«|-r-^So W±^<fc»)s JjnxM^l^^U3>^^^ 
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1 x 1 0 8 (W/cm2) JUUn^o/Vl/^liiF 1 jUsWT©^frt* I/— *f}fc& 
1 x 1 0 8 (W/cm2) j^±trfro;s;i/:*i|®# 1 //sWTO^ft^l/-^^ 

Hilt Us mma^Mm.moDmm^^ -o&m^ x mmrn^MMM® izmm 

1 X 1 0 8 (W/cm2) jjJLJi-cip-CJ/tjl/XS** lns\ikT(D^{^X\y—^f^m 

Mbs t&fatax#fe%©«W*3£5>r >fc?&o-clWa&nx^4Si©rta5fca»f*: 

b tilt $> * js*f mmtmm^tsm.nmm^^'r *xa£«r* 

i/— tf initio 

® 1 ~ 4 ©^"f tbfrfclB^© V— ifiPX^o 

6. BuiB^x^^©^gl5^^^fc*Ti/-if3 l 6^MI*-rstt±. - 

■^0v-fw s> mat* tvfc v— if i/XSufaaaxM^a©^ 

^^•^•t)*-?: U-if#£Bi!fr3> l~5 ©v^tvfr^iBl^i'-lfflax 

£0 ix— if^Bi^ e> — if 3te&$ranx*tfM&© rtss tm^s^ 
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io ii. finBaanrattt mma^MMmcom^^^nftv—^ytom^t 

il l ~ l o *i/*M-f3f&© i/— ifinx^^o 

12. IWa«Ml**JKJ«t-*X«».x 

BuiB^oif^^^ >fc»oxtasaftix^4fe*iiD»^si»wxa**f ^.Ss s* 

15 lCDV>-f^#'(3|BWC!>^— ifjfjQX^^o 

13. 1&i3inx>tt^ti^^x^tp. SS3SH1-1 -Z^vvrixifrfctB*© 

14. HuiBUnx^^j±BEm*r3^^^tf> i~i2 (D^m^mm 

16. BuiBinxM^t±fl^^nfev-if^©^3att**-rsv it^i- 
l 5 cD^-f ttfr £fBtt© *firax^So 

17. miBanx^^oMiB^Micm^^M^x^m^g/^-^A 5 ^^ 
25 frvr v>3> l ~ l 6 ©^-f ttfri-iB*© u— - tfirax^^o 

18. ^3WW^©rt»fc^^*^t>*^--*3tej^fc:*^S^--^^^-- 
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1 x 1 0 8 (W/cm 2 ) iii±-^^^)ixmi^ 1 //sttTO^ttt* V— if =9t 
m& 1 x 1 0 8 (W/cm 2 ) J^±T-^0^;i/^iffi*s i jusilkTCD^ft-Zls— 

ttmaoteU 1 1/— if^©^^-^*^*. f*3c© 1-19 ©<^-f *U>>£i3« 

23. 1 JBWMDfll H^scDff R{ift£ bfel^— if7"6©*^<£SPX^^i©|^ 

Hul3SPX^^^l/-if^MMt-^cii:t:J;D^ lulB 

M^-(>t%io&5^ myt&K&tt2>-e-?^v-mm.&ix i o 8 (w/cm 2 
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2 5. 1 ^©«FR*CDW P3fiilft£ Lfc V— if 3fe©#yfcj&;fejbnx2ftfe4fcl©rt' 
£v>f>fcS&3<fc3fc:. i»^l«t-^^7-Wlxl0 8 (W/cm2 

2 6. 1 J^©*gR^©«P3fil:ft£ bfc l/-1f^CD^5te^*ADXM^©rt 

io ^7^f>t?&aj:a^ Hbtejftuttstr— zw— x i o 8 (w/ cm 2 
mwmtt^-f >c?&oTMiaftnx^si%©rti»fc®^* i *'fhbfc««T5*s 

2 7 ... ffffS(SR{S^{i^R^^©fi^<S^fe 3. IS^3g 2 3 ~ 2 6 
15 -r^l3fB«©v-ifiax^o 

m&3%2 3~2 7 0V^•rn^^3iB«©V-1f^J^X^o 

29. iui3asat««*^"raxg^ 

l/2^St&{Cctt) U— 1f5fe©{Ift£i&9 0° «W-|hHB**"Cn HufBSnxMil 
20 ^l3V-1f^MM-rSXS*m^> l»«2 3-2 8©VA-rtl^tCg3«©V 

-iffinx^^o 

30. ir«BasciR«i«*^t-sxs« N 

-a-Ts lu^aax^-m^t:^— *?yt%:ffiM?z3m*ffiZ-2>. m$&M2 3-2 8© 

25 VN-rtv^l3fa«i©v— ifipx^o 

31. i u^comm^PiM^ bfc i>— ?K(om%&&Mx-ft$m<bn 
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Aifi 1 x 1 0 8 (W/cm 2 ) M±izteZ£?lz^;uxu—V?fc%mytirZ>myb&& 

3 3. mmmn^m^m^^m^n^n)]y^\y-^(Dm%^Q o 
° m-ymmm?%$ o-° nrtEW«*s*flfit*N »«si.3 2fE*©i/-if5(jnx 

20 gf, 

3.5. swxk&i //sj^T-e^^-r^otsmg^^^-rs^^xv— if# 
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-»lx 1 0 8 (W/cm2) }&±{z-fr% kolz^KXl'— V%*m?frt2>m?b 
3 6 . ; vixm& 1 ^sJ^TOv'Vi/^ l/— If^aiM-r* P-lfft^^ 

/w* u y § £ © ;uj t-s-^ v>t buib i/ —if m*r £ ft 

IxlO 8 (W/cm2) JSt±t=3a:S«tdt:^V^^— 1f^**3fc-r**3te^©^ 
mite; «t t) Digs £ ; V— If V -©:*: S £ £3fcS€ 
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ix i o 8 (w/cm2) j^_h(3^s<fc^ t^wxi'— if^^*5te-rsKiitefflv>x 

BufBJPX^^©^^^ > ^> X > WX 1/ -if %<om3t&&ffl$$} £ 

©fflH5WR*^«>SBttUfcffiPW«ffi«^ii!i:^ 
fuf3A:fc£nfcHPm©*££fca-3V^ 3 ©Bn8rt?J&*£ftS 

ixio» (w/cm2) w±t&£ <£ a fc^Vl/^ v— tf ^&*3fr S^ffl >x 
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mmmom^m \> >x&^tM^si*-*ft*ft§sptfca s £& ^ 

15 «f*MifiaHR*«fcx 

39. sv\sxm& i //smTo^vi/^ i/— if ^mat-rs u—^mt. 
ztv^v —*?%<d> t «7 — ©* £ £ & was -r * > * 7 —W&^WL 
i x i o B (w/cm 2 ) j&±£tzz&5tzjvvxu—vft&MiftTz&ytmi'>x 
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ffi||PM«S^efc«t»)H«S$^*B8P«C©^S*©®^3feH^* y h©im^ 
©fflHK«*^«)B»bfcffiBIHIRaBttt*Stfcx. 

©;*: £ $ VnT tt £> ©*£ £ T'ff^£ tbS&H* y h ©•^^miBffiH 

4 0. /vi/^im^t©^^^- -if marram— yytuts 

v-lf^©^ ? — £ © ^*-3VN-i:lul3 V -if 5> Hilt 3 H 
V-if ft©; 1 * 7 -©;*:#£ SMS-rsW^tt^SJiN 
^ifBV-if^»e> ffi^ftfe^*;* V-1f 3te©Jteto&©^— 
1 x 1 0 8 (W/cm») J!5l±fc3fe*'J:5t^^l/— tf^^^-r^^fflU^X 
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rnmax.Mm.m<DWffitt5j >t^t/^^ v-*?ft<Dmft&*m*mKi 
«nai/— y e> ffiJt*£ ^ i/-if k-^«7-?^# 

1 x l o 8 (W/cm2) ^_t(-^s«tai3^;i/xi^-if^^*^-r^»*5fc^i:. 
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£ & S J: a C fulB 1/— if ftMfr & > V\,7, V —*?%(Drt «7 — ©;*: § £ * 

tuiBi/— if^**e>mif$nfe/^;i/xv— if3te©m^©t:— ^17— mm* 
15 1 x 1 0 8 ( w/cm2) lztzzx 5 t / vi/ * u —if : % zmyt-t & mtftm v > x 

20 Uiz&t>itZ>^Wl£. 



121 



WO 02/22301 



PCT/JPOl/07954 



10 1X10 8 (W/cm*) W±t^^i:a^/Vl/Xl/— if^^^f S^M^>X 

is -^om^^tn^nm.^^^^^^^ 

25 £flmx.. 
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1x10 s (W/cm 2 ) W_h{C^§ ^^^^;i/Xl^-1f^<l:*^«»^ffll->X 

20 afeRx**y h©^fis©x*^*^^-r. ^©^^j^t-^^^^— ;&tfPin 
25 * v-^©7iy-©^^^^t^uf3*^ffl 1/ >X^ts%^momnm.(D^ 
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4 6. /v\sxm&i jusycfcDJ-vvxu— ¥ t yt%mM-rz>i'—y t ytM£. 
huib v — if t> mi* * frits* » * u — if %®m%&(D v—#s*v -m&& 

5 1 x 1 0 8 (W/cm2) ^Jttd^cSJ; -5 {37 VI/ ^ V— tf^*m**r SiH3ttffl ^ >X 

i3^©*#JBv>x©eip^©:*#£©m£amx*"y h©->rai:©f§gii3^ 
20 ^©^#^©m*iui&tsPii^fB^^^^-r^ms^^^ 

nfc/^— ZitfPiP^©^§^^^^^^fcBufBV-1f^7>^ffiiJ^n^>'Vl/ - 

25 v— ifirax^go 

4 7. fufB/W— a^*©t:«tD5^*ttfc^7— ©*t££^-r3*^ 
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4 8. ffiBfgp»a^®!fc«tt)3a^nfcgiP»©^#**^^"*^ 

4 9 . «3KfflaHR^Sfc J: D3^£ftfc»©W-©:*#£;&tfSlP»©:fc 
5 HNS® 4 5Xt±4 6fB*OU— tfJPO^Bo 

}ftifc©f>jf3& JC* # s> h C J: D afeR«**#S5££ tu 

5 1. /wxis— ?rft®Mftj&%m3:MML®<DftUlZ'&ib*tX, HutBfinxfcT 

tc^oTSiffB^x^4»©ra»tc#3te^i»jRfc«t *aai«a*^-r*se i x§ 

15 

/W* >-1f yt<Drf v — £fuf3S§ 1 xH J: D < Xfcfc'J** < & & J: o \zmW 
U 1f^©*^^Buf3JpxM^©rtSPt--^t3^-t. fafa&ax 

20 S^2xgi: % 

*flt«x>— ifinx^o 

5 2. 1f^©*^6^*iaxM^©l^gl5t-n-to-&T> HuiBSnx?J 

25 

) v-v x>%m%-?2>%k%m 1/ >x&^tr3te5M&©ffln»3cBuEa& i xn 
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tasv- if %Mfr <=> mm 2 ti&vvx u-*r #©ifefej&© t?-^ ^ >7— «esk»* 

lx 10 3 (w/cm 2 ) Je^±ic^2»«J:a{3/'^;l/XV-1f^£^t-s^^i:^ 
HuiB^^^mt £ t) *3te* tvfc/ vvx u-if 5fe©lR#j&£;&nx*r#i$i©F»K: 

msSm^-MMmom^M^ -i > XtVW V — if 3fe©^tej&£*B2£$JK: 

*mzz, u-iffipx^go 

5 4. 7i;v^ffl*si>Lts^T©^^xi/— If^mit-rsv— if)te®^s 
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i x i o 8 (w/ cm 2) \&±\,z&z & o tuwx u-4?yt%my6~rzmft^m£, 

^ £ © a* wr Mia 1^ -if & m»s ti5/^ ^ —if 
i x i o 8 (w/cm2> vk±\zi£zx *> \s-*?%*m%t%m%^Wi}i. 
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5 ^ft^N 

itu§Bft^£ifi^M£^fc>^fr^ 

15 ^iiiSv V-lfiQX^go 

5 6. tufa I/— If inm^gt- «t D 7FM£ *i£fuf3afc!H** v h©^£^#> 

fc£SoV>T. Hu|3^ir^^^>{-?&^"t7TM^n§^©BufBScH^^^ h 
£{b;l£. f*3cS 5 3 — 5 5 ©V^ftiPfcffitt© V— IfftJin^go 

5 7. /vi/xi[ii^i//swt©>'^^v— if^m^-rs if^t. 
25 m-rzmmim^m^ 

^gg^-^^^^^n^VV^lz-lf^©*^©^-^^^-^^ 
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1 x 1 0 8 (W/cm2) feU:tc:&&«fc5fc:;WXV— Vft&myfrtzmft&mii, 

i: & 3 i a MIS 1/ -If ftMfr ZtiiMgftZ'Vi'Xis —*?%(DU *)M S8c© 
»^S*«ts, it*® 5 7IE«© u— tfinxggo 

1 x 1 0 8 (W/cm2) J^±fc«tS < t^fc:^^V— If ^^»^-T^*^^> 
BufB^^m^<t Dlfeft^ftfe^v:* Ur-ifft©abto&£irax^»©rtSPfc: 
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N 

buIBV— if 6 Hi*r £ if ate©** t) ?g us«j©;*;# £ &n 
1 x 1 0 8 (W/cm2) #Jt£&3 £ 5 V-if ft£M}fe-r3SBfr?g!£> 

nr^tott^® c <t b «3te $ tifc/ v-if tftc^m^^mocMmao^u^ 

130 



WO 02/22301 



PCT/JPO 1/07954 



-if b 3£ LJ1 £ £ MW£M^W>z X u -if 

S3 £ <k -5 HufB V -if £ tB£t£ ttS j VVX U— if *> 5g LJTO 
BESSES U 

So 
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Buia&Dx^^^i tiRfUft £ ft & i/ -if ft © Ml BJmiMtti^o a*w ft £ * it 3 

)te©*^©-0iS^^x. SiihtiJ:^ HfilBESfeM^^ Bul3AI*^lRlt3?& 
x^4&©rtfflSfcaS^iK*ft*J&£U 

V— 1f}fe©j|}tej&©ffcB£^;L 2,^J:{aDs B&fBa&5t«*S& BufBAM^Iq]lc?& 
oT^£Sfc8tf^$^*xg*fli*.&. V— *f»nx#S6« 

6 6 . U—*fyt(DM?t&kl&VZ V—WV—m&W 1 x l 0 8 (W/cm 2 ) 

rt»fc^to*Tt3^x»ft«JfcU— 1f3fe*JIRi*rSifcK«kbx B&iBiiPxM^ 
QBcr>V0tir¥>&4 >lc?&oTMI3!iPXM^©l*lS5t3cK^^^U fro, 
BufBfiPX^^jKi^St^ ft3 V— !f #©t&I3&PX2*^^© AS*;£ft ttS 

■z>xm& &mmf&-?zxm&&£Z-z>> ^— tf»px^s 0 

6 7. S&tB«»©i&R«*Sfck HufBJPX^r^^MM^nSl/-1f^A s AI* 
t-SitoPXM^©XS*®fc^bT^V^*i^«SiC^-rSs 1**^6 4-6 
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6 ©wfiiipfclB*© v— if Snx^o 

/j>& < v^-rn^-o^tf. aufc® 6 4-6 7 ©v>-r*ifrfc:sB«© u-ifjp 

6 9 . I/— if #©*3fa&4inx*ttMgJ© l/-if ?t(D amwzm b-ttufaapx 

#g^©tWfc^fc^froiiuiB^ 

o 

ifjtax^feo 

7 l. if3fc©^^*iax^^©^^to^Tlufi3*x^^fc:v/ 

suBBft lim v-if^©*^*MIBiOXM^%©jP^^lSlt*VNTmilB 
ft l.xgfcfctf-* iz-lf^C^ttS^M^^teS^BufBtJOX^^i©^^ 
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72. mm&(D&Mmm*Mmcmmm& d %mmtujLnmi<D v-v%<d 

tf^XZ—ZrtV— 1 X 1 0 8 (W/cm2) J^Jre&oT^l/XflS* 5 l^sfeT 

ffi^cli6 9~7 2©V^ HfrfcfBffi® 1/— iffiPX^^o 

.74. ^ii3ipxm#i^i/-^^M*rt-?>^^s u—vwmyt&tzjs 

tf^Y. — ZW— 1 x 1 0 8 (W/cm2) j^Jitr^-pT^^l/^iffi* 5 1 UsiiX 

m&M 6 9 — 7 2 ©VN-rn^^fBm© V— IfiPX^o 

7 5. HuIBfiPXM^^^— tf^^^l-?.^^. l/—if^©*^fci*5 
^<7— ^Jg# 1 x 1 0 8 (W/cm 2 ) tt±ffe^t/VI/W lnsJ^T 

tfluf3^K^*^"r^^ 9-7 2(0V^^l3fB«<Z)V-ifSPX^ 

7 6. ItilBfiPXMm^M^nS V-if ^©m^©B&IBP^]Rlfc^^ 
MIBtaxm^fcM^ft&V-i^©*^ 

^i^^^s^^mfBipxM^^offlM^Mo^-^^^-rs^xgh. 
tuiBSPx^^ £ ft 3 ^ — 9 tmxmm s * s .© tc 

i&g&BufBff ^lS^i5 ^ s HfrfBSPx^^offeoffi^r^ttS©^-^ 
HulBflfe^ffi^^i&a©^-^ t^v^T HufBSPX^%%Bol3»^^lRlt:*a 
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fltiQK 6 9 ~ 7 5 (D^-rtlifii^^3m<D U—irpQtt&o 
7 7 . /VlsX^IP 1 AtsfiTF©' 1/— if#£ffl*r-r<S ^telgfcx 

i x i o 8 (w/cm2) &±tzi*z & 5tzjvwi'--'V%i&m?b-tzmyt¥8L}i* 
tufa i/ — if ft®** 6ia»$iifc^;^i/ -if % omft&o * > 1 *7 -s^tf 

1 X 1 0 8 (W/cm2) fiLhfcftS J; a fc/WX U-^^m^T^M^mil, 
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